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iThis specification establishes the modifications to the CLASP program as
specified in TIRE 77-0055, titled CLASY Program ModifS'^ation.
The following documents foam a part of this specification:
TIRE: 77-0065
lmegorandum dated March 17, 1976, from Rice University, Institute of Computer
Sciences (D. L. Van Ropy) to Ken Baker/TF3, NASA-JSC; Reference:
documentation of SUPER-SCRAM
McCray, B.: Modifications to the CLASY Program,	 JSC-12602, LEC-1048,
NASAOSC (Houston), April 1977.
3. SYSTEM DESCRIPTION
3.1 1WDWARE, DESCRIPTION
The CLASSY clustering program, an modified, is operational on
the IBM 370-148 at Purdue LARS under the CM8370 operating system.
The program utilizes the IBM Fortran IV-G compiler.
H
i	 3.2 SOFTWARE DESCRIPTION
The CLASSY system of subprograms was originated by Dr. Michael
Rassbach formerly a NRC post-doctoral fellow for NASA-J;C,
Earth Observations Division (TF), and currently the president
of ELOGIC, Inc.
CLASSY was designed And implementation as an interativz statis-
tical clustering algorithm which had theoretical promise for
application to classification of earth resources (image) data
acquired from the LANDSAT satellite.
The driver program for the clustering system in CLASSY. The
data handling subprograms for the system are READTP and STATIS.
READTP reads the input data file and writes the selected data
on a disk file for acquisition by the interative statistical
subprogram STATIS. STATIS operates on one pixel at a time to
update cluster statistics. When a given cluster has received
more than a specified number of points as assigned on a
fractional, probabilistic basis, STATIS calls ADJUST to make
the cluster split/combine decisions The set of pixels is
examined N times by STATIS during the clustering procedure
where N is specified by the user. Statistics are printed for
each cluster as it is generates: + when it is significantly
modified, and at the end of each iteration. At the end of
selected iterations and after the last iteration, a cluster map
is drawn showing the cluster assignment for each pixel.
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A one-channel LARSYS tape is generated st the end of the last
iteration.
The CLASSY system of subprograms consists of the main driver
program, CLASSY, 57 CLASSY.subprograms, 11 ijRSYS subprograms
and CMS370 system routines.
is	
The overall CLASSY system is flowcharted in Appendix A. List-
ings of the routines are shown in Appendix B. Sample output
from the CLASSY System is shown in Appendix C.
3.2.1 SOFTWARE COMPONENT NO. 1 (CLASY)
3.2.1.1 Linkages
CLASY is the driver program of the CLASY cluttering system.
CLASP calls SETUP9, READTP, MULTI, and CLUSMP.
3.2.1.2 Interfaces
The crmmon blocks INFORM, CLUSTR, CLUS, MISC, and STPAR and
calling arguments are used in the program CLASY as interfaces
wit. other routines in the clustering system.
3.2.1.3 Inputs
The required input to the CLASSY program consists of one set
of control cards and one tape (or file) containing the multi-
channel image data.
CLASSY calls SETUP9, which reads the input control cards.
These cards and their functions are described in the discussion
of SETUP9 (section 3.2.2.6).
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The image data tape (file) is presumed to be in either of two
specific formats--either "LARSYS Ii" format or "UNIVERSAL"
format. The tape (file) reading program in CLASSY, TAPERD,
accepts either of these formats and self-determines the correct
method of reading the data.
3.2.1.4 outputs
The output from CLASSY are three disk files: two are report
files and one is a one-channel data file. Interium reporting
9	
of statistical parameters and diagnostic data is providing
during the iterative cluster-forming process as a brief summary
on one disk file and a full report of statistical data is
reported on the other disk file.
Portions of each of the report files are maps with symbolic
representations of areas clustered, to form these maps each
pixel is classified using the statistics (mean and covariance)
from the final cluster set determined by CLASSY. The symbols
on the map represent the cluster which is the most likely
parent distribution for the given pixel. The map is output by
subprogram CLUSMP which also produces the one-channel data
tape containing a leader record and the line image records of
the clusters.
3.2.1.5 Storage RIMMI eient
Not applicable.
,t
3.2.1.6 Description
CLASSY is the driver program for the clustering routines.
3.2.1.7 Flowchart
See Appendix A for system flowchart.
3.2.1.8 Listings
See Appendix B for program listing.
3.2.1.9 Restrictions
The known restrictions inherent in the program are (1) the
program will not successfully execute with only one channel,
(2) a data vector containing a zero value in the channel of
intere3t will cause an error termination cf the program's
execution, (3) the size of the original image data set read
from the input tape and placed on drum must be containable
in 840,000 characters of drum storage available to the random
access routines. The 840,000 character limitation can be
changed by request of the Research, Test and Evaluation
Support Group.
I
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3.2.2 SOFTWARE COMPONENT NO. 2 SEVUP9
3.2.2.1 Linage
SETUP9 in called from CLASSY. SETUP9 calls NXTCHR and NUMBER,
which are entry points in subroutine FIND.
3.2.2.2 Interface
interface is accomplished through calling arguments and the
following common blocks: INFORM, SUPCUM, and CLUSTR.
3.2.2.3 puts
Inputs are described in Section 3.2.2.6.
3.2.2.4 Output
SETUP9 writes a summary of the input to CLASSY. If an error is
detected, SETUP9 writes the following message "IM FALID INPUT
CARD-- "IGNORED" and processing continues.
3.2.2.5 Storage Requirement
Not applicable.
3.2.2.6 Description
SETUP9 reads and analyzes all cards input to the CLASSY
program. The followi:,acT control cards are input to the modified
CLASSY program, to be analysed by SETUP9. In,all cards, the
"keyword" begins in card column 1, and any parameters on the
card are placed from card column 11 through 72, inclusive.
1. "CHANNEL" CARD (i.e., "CHANNEL 1,5,9,1311)
r	 The "CHANNEL" card specifies the channel numbers to be used in
­ A.­' «w A. U- ­ 'IA..:
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2. "NPTS" CARD
The "NPTS" card is used to specify the number of pixels to skip
between the pixels in the original data when selecting a
subset of pixels for analysis:. Zero is the default value.
3. "HED1" card
4. "HED2 11 card
These two cards may be used to specify any arbitrary heading
for the printer outrvt, including the cluster map. Any
alphanumeric charaiAirs put into card columns 11-72 of these
two cards will be output as a page heading.
S. "COMMENT" card
The "COMMENT" card is equivalent in use and format with the
"HEDl" and "HED2" cards, described above.
Y,
6. "DATE" card
This card is used to specify the date or any eight characters.
Will be printed at the upper right hand corner or each page
of printer output.
7. I/ITER" card
The "ITER" card allows the user to specify the number of intera-
tions through the data to be made by subrout-nes STATIS.
8. "MAP" card
The "MAP" card allows the user to request cluster maps on all
iterium iteraitons or up to 10 specific iterations. Iterations
must be entered separately; groups of numbers are not allowed.
Examples: 1,3,5,7,9
ALL
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3.2.3 SOFTWARE COMPONENT NO. 3 READTP (LAST,IDATA,TOPID)
3.2.3.1 Linkage
READTP is called from CLASSY. READTP calls READ, RWRITE, CMERR,
UNIF RINIT, TAPHDR, LAREAD, FLDINT, LINERD, FDLINT and ERTRAN.
3.2.3.2 Interface
interface is accomplished through calling arguments and the
following common blocks: INFORM, CLUS'PR, CLUS, MISC, and STPAR.
3.2.3.3 inputs
Image data tape described in 3.2.1.3
LAST and TOPID - not used
IDATA - input buffer.
3.2.3.4 output
READTP outputs the following error message:
End-Of-Tape Reached before end of field.
3.2.3.5 Storage Requirement
Not applicable.
3.2.3. 0 Description
READTP performs the input image data handling functions and
makes the image data available in two formats.to the iterative
statistical subprograms STATIS and CLUSMP.
The original image data from the designated area cf the input
file is stored as one continuous block of data on a randomly
accessible file. This file is used as an input file by this
subroutine and by the subroutine CLUSMP .
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The data read from the newly created file is scrambled by
reading blocks of pixels from disjoint areas of the file,
scrambling the order of the pixels and writing this data to
another portion of the file as continuous records to be read
by subroutine STATIS.
3.2.3.7 Flowchart
See Appendix A for system flowchart.
3.2.3.8 Listingn
See Appendix B for program listing.
IF--
H3.2.4 SOFTWARE COMPONENT NO. 4 MULTI (PV)
3.2.4.1 Lin_ kaae
w
MULTI is called from CLASSY. MULTI calls DATFIX# ALFREE, CLINIT.
STATI8 and CLDUMP.
3.2.4.2 Interface
interface is accomplished through calling arguments and the 	 i
following common blocks: CLUS,MISC,STPAR,INFORM and CLUSTR.
3.2.4.3 Inputs
PV - Dummy array
3.2.4.4 Output
None.
3.2.4.5 Storage Requirements
Not applicable
3.2.4.6 Description
MULTI calls the routines to initialize the clustering algorithm.
3.2.4.7 Flowchart
See Appendix A for system flowchart.
3.2.4.8 Listings
See Appendix B for program listing.
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3.2.5 SOFTWARE COMPONENT NO. 5 9TATIS(KROTIN,PV,StM,SKEW,KURT,
OSUM,OVAR)
3.2.5.1 Linkages
STATIS is called by MULTI. STATIS calls DISC, CLASY2 1
 CORECT,
DOTSQ, VPV, VMTV, MPVS, ADJUST, CLDUMP, and EXP.
3.2.5.2 interface
Interface is accomplished through calling arguments and the
following common blocks: CLUS, MISC, STPAR, CLUSTR, and RAND.
{
3.2.5.3 Lnputs
KROTIN - top node.
PV - dummy array.
3.2.5.4 Out_ Puts
STATIS outputs two warning messages. They are: "***WARNING
6W THE INDEX(KL=", "** SUSPECTED BAD DATA POINT --S'rATIS**
IDO=_, ROOT_, VECTOR`"
UM - sum matrix
SKEW - skewness matrix
KURT kurtosis matrix
OSUM - old sum matrix
OVAR - old covariance matrix
3.2.5.5 Storage Requirements
Not applicable.
i*
x
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3.3.5.6 Description
STAIfIS updates the proportion, mean vector, and covariance
matrix for each cluster using maximum likelihood iteration.
The routine first updates these parameters with each new data
point and later makes updates only after a complete pass
through all of the data has been completed. STATIS also
accumulates measures of multivariate skewness and kurtosis.
If a cluster has subcisuters the log of the likelihood ratio
of the parent cluster to the subclusters is also accumulated.
STATIS calls ADJUST when the weight for a given cluster has
exceed a threshold value.
3.2.5.7 Flowchart
See Appendix A for system flowchart.
3.2.5.b Listings
See Appendix B for program listing.
3.2.6 SOFTWARE COMPONEW' Z
 NO. 6 ADJUST(KLIN , SUM,SKEW ,KURT,OSUM,
OVAR)3.2.6.1 Linkage
Adjust is called from STATIS. ADJUST calls GET, TR, DOTSQ, SQMTX,
MINV, UNIF, CWR, TRIMTX,, DENCAL, SPLIT, FREE, CLDVMP, , SEPER,
SUBLIM, ;ELIN #
 CORECT, JOIN, APXIOR, SQRT, ALDG, EXP, and XPRI.
3.2.6.2 Intt^rface
Interface is accomplished through calling arguments and the
following common blocks: CLUS, MISC, STPAR, CLUSTR, and JOINPR.
3.2.6.3 Inputs
KLIN - current cluster
SUN	 sum matrix
SKEW - skewness matrix
KURT - kurtosis matrix
OSUM - old sum matrix
OVAR	 old covariance matrix
3.2.6.4 Outputs
ADJUST prints out three brief messages concerning statistical
information and three error messages. They are; "ADJUST`
WEIGHT WAS SPFAC CHANGE_ —", "STATISTICS: TRACE`
SK&W` KURT TESTS(SPLIT>0): _ — _", MHAVE SPLIT WEIGHT—
SU"f3S	 I$ 	 ERROR IN ADJUST: KL,W,NEW. W,VOL
"***EXTRAPOLATION PROBLEM IN ADJUST: ITER, INDEX(KL), VDLIN,
OVOL, CVOL _ _
	
`", "LOG ERROR IN ADJUST: I, 16M, KL,
K/VRIN=
3.2.6.5 Storage Requirements
Not applicable.
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3.2.6.6 Description
ADJUST subtracts off old data from the sums accumulated in STATIS
and used in STATIS to calculate the proportion, mean vector, and
covariance matrix for a cluster. There is also a system for
extrapolating cluster parameters which is not currently used.
a;,
ADJUST forms scalar measures of multivariate skewness and
kurtosis and test these against thresholds also computed in
ADJUST to determine if a cluster should be split. ADJUST
alsc does all other test for discrete restructuring of the
cluster free including tests for calls to JOIN, SLIM, SUBLIM,
and SEPER.
3.2.6.7 Flowchart
See Appendix A for system flowchart.
3.2.6.8 Listings
See Appendix B for program listing.
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3.2.7 SOFTWARE COMPONENT NO. 7 CLDUMP (KLHED)
CLDUMP calls CLPR to print all of the class headed by KLHED-
3.2.7.1 Linkages
CLDUMP is called by MULTI and STATIS
CLDUMP calls CLPR and ISPLIT.
3.2.7.2 Interfaces
CLDUMP uses common blocks /CLUB/, /MISC/:, /STPAR/, and /CLUSTR/.
CLDUMP calls CLPR and ISPLIT.
6
3.2.7.3 Inputs
4 i	
KLHED - Head of class of nodes.
3.2.7.4 Outputs
Message:
DUMP OF OBSERVED CLUSTERS FROM
3.2.7.5 Storage Requirement
Mot applicable.
3.2.7.6 Description
CLDUMP calls CLPR to print the statistics for each of the
clusters in the portion of the tree headed by'KLHED.
3.2.7.7 Flowchart
See Appendix A.
3.2.7.8 Listings
See Appendix B for program.
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3.2.8	 SOFTWARE COMPONENT NO. 8 CLPR (KLIN,SUM,SKEWrXURT)
CLPR prints all the variables indexed by KL.
3.2.8.1 Linkages
CLPR is called by CLDUMP.
CLPR calls MORSTR, SQMTX, MINV, FREE
3.2.8.2 interfaces
z
	
CLPR uses common blocks /CLUS/, /MISC/, and /STPAR/.
3.2.8.3 Inputs
KL - cluster index
IN - level of cluster in tree
SUM	 mean array
SKEW - skewness matrix
KURT - kurtosis matrix
3.2.8.4 Outputs
A listing of the statistics for cluster KL is written to unit 6.
The index and symbol for cluster is written to unit 3.
3.2.8.5 Storage Requirement
Not Applicable.
3.2.6. Description
The permanent statistics for cluster KC are written to unit 6.
The meaty covariance, kurtosis, old mean and old covariance
are calculated and written to unit 6. The index and symbol
are written to unit 3.
3-15
3.2.8.7 Flowichart
See Appendix A.
3.2.8.8 'Lis tinga
See Appendix H for program.
will, I	
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3.2.9.1 SO!'TWM COMPONENT NO. 9 CLUSMP (MAP, LBTITR)
CLUBMP prints the cluster map. The cluster map has each pixel
represented by a symbol representing its cluster tape.
3.2.9.1 'Linkages 	
3
CLUMP is called from ADJUST and CLASSY,.
a
3.2.9.2 'Interfaces
Interface is accomplished through the calling arguments and
the following common blocks: ARRAY, GLOBAL, CLUSTR, MISC, CLUS,
STPAR.
3.2.9.3 Inputs
MAP - Positive indicates a 1 channel file is to be written.
Zero indicates that the 1 channel file is not to be
written.
LSTITR	 Positive indicates this is the last indication.
Zero indicates this is not the last indication.
3.2.9.4 Outputs
• cluster map is written to file 3.
• cluster map is written to file 6.
One channel LARSYS file written to file 16.
3.2.9.5 Storage Requirement
Not applicable.
3.2.9.6 Description
CLUSMP reads the data is its original format, assigns a cluster
number to eachpixel and creates cluster maps for the terminal
(unit 3) and line printer (unit 6) and a one channel LARSYS
data tape (unit 16).
3-17
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Bee Appendix A.
3.2.9.8 Listings
See AppenAix 9 for program.
I
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3.2.10 SOFTWARE COMPONENT NO. 10 CLUST (H*GP•NDO,KLOUT,KR0TIN,
suit)
l
CLUST classifier each point for the purpose of generating a mep.
3.2.10.1 Linkages
CLUST is called by CLUSMP.
CLUST calls ISPLIT, CORECT and DOTSO.
3.2.10.2 Inter races
CLUST uses common block /MISC/, /STPAR/ and /BIGCOM/.
3.2.10.3 inputs
BIGP - Input data vector
NDO	 - Number of data points
KLOUT - Top node of output class
KROTIN - Index of node 0
SUM	 - Position of sum vector is cluster
3.2.10.4 Outputs
The following error messages are written to unit 6.
..... WARNING ..... 11; CLUST, KROT =
..... WARNING	 IN CTUST, AT CHECKPOINT	 , KL =
3.2.10.5 Storage Requirement
Not applicable.
3.2.10.6 Description
CLUST determines the cluster most nearing matching each point
and classifies the point as belonging to that cluster.
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3.2.10.8 Listings
See Appendix 8 for program.
a8
3.2.11 SOFTNARE COMPONENT NO. 11 DATFIX
DATFIX initializes constants in /CLUS/, /MISC/ and /STPAR/.
3.2.11.1 Linkages
DATFIX is called by MULTI.
3.2.11.2 Interfaces
DATFIX uses common blocks /CLUB/, /MISC/ and /STPAR/.
3.2.11.3 Inputs
None.
3.2.11.4 Outputs
None.
3.2.11.5 Storage Requirement
Not applicable.
3.2.11.6 Description
Constants are initialized.
3.2.11.7 Flowchart
See Appendix A.
3.2.11.8 Listings
See Appendix B for program.
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3.2.12 SOFTWARE COMPONENT NO. 12 DENCAL (KL,RATIO,OLW) i
DENCAL adjusts the denominator offset and proportion of KL.
3.2.12.1 Linkages
DENCAL is called by ADJUST.
a
3.2.12.2 interfaces
DENCAL uses common blocks /CLUS/, /MISC/ and /STPAR/.
3.2.12.3 inputs
KL	 - node to be adjusted.
RATI,O — proportion of points contained by parent cluster.
3.2.12.4 Outputs
OLW - old weight.
3.2.12.5 Storage Requirement
Not applicable.
3.2.12.6 Description
New proportion - Ratio * all proportion
OLW = old W(KFATH)
Nodes are assumed to be reconnected in their new position.
3.2.12.7 Flowchart
See Appendix A.
3.2.13 SOFTWM COMPONENT NO. 13 ELIM (KEL)
This routine eliminates the cluster XEL from the cluster tree
and frees the storage.
3.2.13.1 Linkages
ELIM is called by ADJUST.
ELIM calls SUBLIM and TR FREE.
3.2.13.2 Interfaces
ELIM uses common blocks /CLUS/, /MISC/ and /STPAR/.
3.2.13.3 Inputs
KEL - top node to be release.
3.2.13.4 Outputs
None.
3.2.13.5 Storage Requirement
Not applicable.
3.2.13.6 Description
ELIM prints a message that the cluster has been Eliminated.
If the cluster has only one 	 SUBLIM is called to
elim1n6ue it also. TRFREE is called to eliminate the cluster
and its subs.
3.2.13.7 Flowchart
See Appendix A.
3.2.13.8 Listings
See Appendix B for program.
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3.2.14 SOFTWARE COMPONENT NO. 14 JOIN (KAI,KBI,SUM , SKEW,KURT,
OSUM ,OVAR,VVV^B,A,D)
'	 JOIN creates a parent cluster for RAI and KBI.
3.2.14.1 Linkages
JOIN is called by ADJUST-
JOIN calls MORSTR, SQMTX, MINV, APRIOR, DENCAL, TRIMTX, CLPR
and SORT.
3.2.14 .2 Interfaces
JOIN uses common blocks /CLUSTR/, /CLUS/, /MISC / and /STPAR/.
3.2.14 . 3 inputs
RAI	 - Cluster to be joined
KBI	 - Cluster to be joined
SUM	 - Sum matrix
SKEW - Skewness matrix
KURT - Kurtosis matrix
OSUM - Old sum matrix
OVAR - Old covariance matrix
VVV	 - Dummy array
R	 - Dummy array
A - Dummy array
D	 - Dummy array
3.2.14 . 4 Outputs
SUM - Sum matrix
SKEW - Skewness matrix
KURT - Kurtosis matrix
OSUM Old sum matrix
OVAR - Old covariance matrix
3-24
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3.2.14.5 Storage Requirement
Not applicable.
3
3.2.14.6 Description
JOIN does the following functions:
1 locates clusters KAI and KBI in the trop.
(2) creates a new cluster
(3) inserts new cluster in tree and links to subclusters.
(4) removes KA from old tree.
(5) remove KB from old tree.
(6) calculates statistics for new cluster.
(7) prints data for new clusters KAI and KBI.
3.2.14.7 Flowchart
See Appendix A.
3.2.14,8 Listings
See Appendix B for program.
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3.2.15 SOFTWARE COMPONENT NO. 15 PRTREE (TOPNOD)
3.2.15.1 Linkages
PRTREE is called by ADJUST.
PRTREE calls ONI4A1.
3.2.15.2 Interfaces
PRTREE uses common block /CLUS/.
3.2.15.3 Inputs
A node tree printed on units 3 and 6.
3.2.15.5 Storage Requirement
Not applicable.
3.2.15.6 Description
PRTREE determines the location and pr(,,)porti.on of each node
of the tree. A line is printed for each level of the tree
showing the nodes on that line and the proportion of points
in each node relative to the total number of points.
3.2.15.7 Flowchart
See 'Appendix A.
ri
dq
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3.2.16 SOFTWARE COMPONENT NO. 16 SEPER 4KLj
E
SEPER removes a cinater in favor of its subclusters.
3,2.16.1 Linkages
SEPER is called by ADJUST.
1
t`
4
r..
t,
SEPER calls -nwit, DENCAL, FREE.
3.2.16.2 interfaces
SEPER uses common block /NISH/.
3.2.16.3 Inputs
KL - node to be removed.
3.2.16.4 Outputs
None,
3.2.1,6.5 Storage Requirement
Not applicable.
3.2.16.6 Description
SEPER brings all of the subclusters of KL up to the level of
KL itself and then eliminates KL.
3.2.16.7 Flowchart
See Appendix A.
3.2.16.8 Listings
See Appendix s for program.
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3.2.17 SOFTWARE COMPONENT NO.17 SPLIT (KL,SUM,SKEW,KURT,OSUM,
OVAR ORT#DSQ#SG#TAU,,'RE,VER,DUM,DSG,DTAU)
SPLIT is called seperate one cluster into two clusters.
t	 3.2.17.1 Linkages
SPLIT is called by ADJUST. SPLIT calls MORSTR, SQMTX, EIGROT,
MLT, MVEC, MTVEC, ACOM, APRIOR, MINV.
3.2.17.2 Interfaces
SPLIT uses common blocks /MISH/ and !CMBK10/.
3.2.17.3 Inputs
KL - node to be removed
SUM - sum matrix
SKEW - skewness matrix
KURT - kurtosis matrix
ORT - coordinate transformation
DSQ - multiple use array
ERE - multiple use array
VER - multiple use array
DUM - multiple use array
DTAU - derivitive of objective function with respect to TAU.
3.2.17.4 Outputs
SUM - sum matrix
OSUM - old sum matrix
OVAR - old covariance matrix
DSG	 E * ORT
TAU	 square root of covariance matrix for subcluster A.
SG - square root of covariance matrix for subcluster B.
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Lsa
I
3.2.17.5 Storage Requirement
Not applicable.
3.2.17.6 Description
(1) Generate the centered versions of the variance, skewness,
and kurtosis.
(2) Shift to frame with unit inverse covariance matrix.
(3) Initialize and make a good initial guess.
(4) if Egienvalue negative, adjust "good guess" tempories.
(5) Generate actual initial values.
(6) Iterate to refine values.
(7) Generate two new subclusters.
(8) Create names and linkages for new clusters KA and K8.
(9) Create statistics for new subclusters.
3.2.17.7 Flowchart
See Appendix A.
3.2.17.8 Listings
Sea Appendix 8 for program.
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{	 3.2.18 SOFTWARE COMPONENT NO. 18 SUBLIM (KLHED)
SUBLIM eliminates the subclusters of the node KLHED.
3.2.18.1 Linkages
SUBLIM is called by ELIM and ADJUST.
SUBLIM calls TRREE.
3.2.18.2 interfaces
i
SUBLIM uses common block /NISH/.
I
3.2.18.3 Inputs
KLHED - parent node.
3.2.18.4 Outputs
i	
None.
3.2.18.5 Storage Requirement
Not applicable.
3.2.18.6 Description
SUBLIM eliminates all of the subcluster for node KLHED by
calling TRFREE for each one of them. SUBLIM then reset the
SPFAC and PQRAT terms for KLHED.
3.2.18.7 Flowchart
See Appendix A.
3.2.18.8 Listings
See Appendix B for program.
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4. OPERATION
CLASSY is operational of the IBM 370/148 computer at LARS#
West Lafayette, Indiana.
CLASSY is executed by entering the following commands after
signing on the on the computer system.
DEP STOR 2M
IPL CMS370
TAPER (tape number)
PPILE
AA CLASSY
d
Control input is read from PILE PT21P002.
Output is on unit 3 and 6 which are assigned in the PPILE EXEC.
r.. 3
t
4-1
APPENDIX A
CLASSY FUNCTIONAL FLOWCHART
_s
ALFREE----FREE
LINIT---NORSTR
I LCLDUMP---CLPR
-ISPLIT
I-CLUSMP--^FIMIT
GLINT
LUST ISPLIT
--CORECT
--DOTSQ
RREAD
SFMFL
THED
THED
WRITE
TLN
-CLPR	 LOCK
ORSTR
QMTX
INV
-FREE
A-1
x_FREE
-FREE
_CLDUMPMPR
i	 - LTSPLIT
STOPLO
APPENDIX B
CLASSY LISTINGS
1
1
i.wi
FILEi AVIM	 FORTRAN A
r%UUWOI)T INE ACO4f A*R9Q
COMMON /4 SC/ iMQ gMM*LLRt V#NIN LSrMXAR*MTIN i T.KR
1	 44090OCUNOMOVF QOVIN p ♦ yA JINAE^IMTM9jEPTN•
? IN"XVL-4FAC.NP O*PQ ^TN^S MVTM• MFAC• RACTM
14 AMnMIN,AfIOMAX AMI)RA^ XyOLLIM*BIAS*PJOIN•VRJO
4. AITTFP• MoDF • COPLENOS ^OR
qE AL i+ A AIMM• MU • 8IMQvMQ) sC (MQ9PQ)
FA •A
nC^ 1	 T s 1 • Mta
ni) 13 .► :1 • I51IMS0.
nO I? Ks 1 * MQ
11 41l^Ms5l.IM^FI1•K ► •CIk*J1^CtI^K1^pIKrJ1
AI ► e )=SUN17 Atl•j1s411M
OF TIIRNFowl
O0T EPS•p^ T
:AMO ACM^S^L^N
♦
IN*MSIM9MDELSMs
A00000 0
A	 AA	 O
A Q000A0
A0000050
A OOOOAO
A 0000A0
A0000090
A 0011 00
A0000 }/0
AC000	 0
ACOOO130
AEODO 140
A 000 50
A0000170
I
B-1
t
6:1 1.F: AIIJIAT	 F OUT44N A
SIA4011TINE AntilSTti(LIN • SUM g SKEW • KUPT.OSUI*#OVAR)
	
A
COMMON/CLI)STR/IHEOIN•POTWRn.CLSNAM• iPT•NOFLh•SYM(61)I I.NCAT• PRNT(4) •KLRC9P TME•N1^O1JT•TOTPIX• 	 l2 SeRAM1• R( IFIJ IX*HUFTOT • NkUFSO • N1)UIAP • LL,R11Fp 	 A3•MAX0F•ARFA•Nw11S•NMt)RS•F1PTS LL.,9UF•t(A1^N811%
	 AINTFfifk
 TOTWRn•5Y M • PRNT . PR^^IE • PR(tUTTTT•TOTTPI X SCRAMI•RUFPIX	 A
• R1IFTOT • CLSNAM	 Af, I MENSION INOFX(2719LSI)NS(301•LSUPERtP9)•IOADJ(24)•NSYM8112)*
	 A1 NCt1M(a6) *POINCM( j' S)•C I N(?4) • TOT(2L3)•Ptt POP(2ZZ1 PF11 ACl 21 1•	 A
? NOK T(131 • f) ISS( 1?ROPPASS (I )9PS^(I It IN ( 1A),^ qN l7jON114)•	 A4 n PI(1A(9) •APFN(wl
	 A
O MtiNSION V W I N (47S )•(iFN(499) * GAF. F(999 ) • ALINK(1) 	
RFALOV AL IN" •RVOL0 VMOTU•nOUNP•Dnw
	
AF1•IUIVALfWCF (LTNK(11•ALINKill)•ILINK(11)•INI) X(27)1
	
A
F001VALENCF LLINK(31).LSURS(30))
	
A
F01 1IVALFNCE(LTNIKl31 )•LSUPFR(?9))• (LINK(31)•IDAOJI?H))
	
A
I (LINK 311•r +SYMN1I
	 )• (LINK(31)•PCUM(2b1)
	 (LINK(311•PAIRCM(25))•A(1 141( Vi ) *CTN(?4) 1 • (LINK131).CTOT(2:111. ILTNK(311 •PROP(22) ) •
	
A3 (1INK(AI)•SPFAC(2 l)• ` INK(3l)•wAOJ(20))• LINK(31)•W(191)•
	
A4 0. INK (3I)0PNOP( F3)i• t^INK(3 ).OW(I7))• (LINK(31)•VO 
a
N(1!► )I•	 A11_I rtXl4l )•VOLR1(
 S11• ( NK13 ) • DCONI141) • ( LINK133 1 • RAT I131 ► • A11I^:^('311 . 1+T4G(1.t?• (LINK(31 •PPASS ( 12))• (LINK ( 31•F+ T(1111•	 A7 (I.f A 'K (T11 • nCTN(1 ()• ( LINK131).PjoND ( 7))• (LINK ( 31)9VRIN(7))•
	
A
Nv(1311 •r^FNCM' ILINK ( 311.0R0 OR(4)1• (LIMK ( 31)•ODEN(8))•
	
A,A (Ll hrf(( 31)9 r+NFF(H))
	 Art)PAMON/CLUS/ 11)NK t 121 •NARL•NTOP•NTB g 7M•NWANT•LINK ( 14000) 	 Ani tAFNSION r4 r#1p (31)•LK13)9LV(3)	 AF+j1tI VAL1»wCF (LQ (1) •LVRIN) • (LR (?) •LKURT) . 	 A1	 !1.W131•Li ► t► AW)•(LV(1) .LSUM)•(LV(2)9LSKFW)•MY(3) •LOS11M) 	 A
f nMMt)n; /m y,;C/ M(;I.MM•LR•LV•NINCLS•MXAR•WTINTT KROOT•EPS•nELT
	
A1	 AMW.+1 0C U'k+•K rwt . n•XUNFL0 0 WAnJIN • ELIMTM . SFP^M . VFAC • AMM•SHLfM.	 A
?	 1NDXV(. • NF A C•NPTSO•PORATH SPMVTM•DWFAC;GRACTM.AMOFAC• 	 A
3	 AMn"'► lNeAMf►MAX• AMnPAT •VnLLIM• BIAS•PJON • VPJOTN • WSIM•WUELSM•	 A4	 HFTTF#4-v 14 f)F:•CURLEN•SPCo Q
	 Ar
f► IMfp+SI' ►N Ha(t" F't1^l.MACCE.L(21•VACCELt?)
	 Ar	 A
CU AtMON /STNAtr/wAt T.CONLV.SKHN'O•SKCMI . TRRNn . TRCHI.URKRNU •URKCMI•	 A1	 PACCf 1. •'N AC.Cf L. VACC. EL	 ACOM"ON
	 MAHTAP•
	
nATAPE•
	
SAVTAP.	 MAXFFT•A
1	 PA(SIZ. TAPCMK•	 TRNSYM•	 TSTSYM•	 A
7	 DUPSYM • TMRSYM • 	 MAXC► IV•	 MINDIV • 	 SPLMAX•A
:3	 SERIAL•
	
TAPFSV.	 FILFSV• A
4	 MAXCLS• NOCLS.
	
MAXFLP9
	 N0FLI)2
	 NO"LD3•A
au)TWF. NOFEA •
	
NOFET?•	 NOFET49	 VAM7.•A+ 1VARSy7 •
	VARSZ4.	 V S17	 •	 tv(1SPFC • 	N0HIST•ANO(;QP9 t)IVSIZ•	 KFFpL . V•	 pNTLEV•	 YSIZZ	 • Au	 XH6H	 • XLOW	 .	 SPCWAS ► 	 NnCLS3•	 PCTSZ •AU	 I'.LOCK(3A)•
	 FFTVF..C(301•	 FFTVC7(30)+
	
MI5VF..Cl3019 A
I N VFQT ( '30) •
	
kFSTVC ( 30) A
r
S*'w^+1w . F1^
r,)*,M(iw /tiPWAN/ (; AMMEi•)FL MET •S6TMET•04COV•OPSKFW•UPKI-INT• EXMNSA• A
1	 (AX*604LEN P TStaINI • DAMP . r)OFHPMS • pTAU • TIMO • TIMI•ITFPMX.A
'0. Oki 	 SO A ( 1) .5'( F W(I)•f(ORT(1).OSU M (I ) •OVA W tl! A
k'AL
	 FV(1h)•SV(16) A
r"OMMON /JUT r^+N R/w DJOIN9RLIM9N0J09W)FLTM A
DATA NAr+J/Inn/ Ar A
wATA	 TFINST /n/ Ar p
'- C Pi0-P0 qF--T0 h AKF AgSC AnJUSTMFNTS TO THF. N00E CORRFSPONnTNG TO CLASS Ai
r (1)	 LHAwfFS CONTIN110US STATTSTTCS A!r (r)	 FFSTS FOR AWn INITIATES nESCRFTE THANSFOPMATIONS A!
r Ai
t Sr%,1t+ST Wes v►
 SIC;N (i TO
	 Ih'CLUOF	 A NUMERIC EXTRAPOLATION SYSTEM THAT Al
C 14c5- WT HtFN (;OMPLFTF0
	 NARAmETERS
	
VACCF_L•
	
MACCEL
	
AND NACCFL Al
HE.Fr , 	 .;ET T O 0 Tn wULLIFY THIS SYSTE M , Al
r vAl_or l;	 SSA,)T•
	
VMOT•
	
PMOT
	 APF CALC. RUT NOT USED AlAlr Al
r T^'+ PP* A	 IS A k1. - A(;
 THAT	 IS NEUATIVF	 IF THF.RF HAS REEN A COMPLETE PASS
r THVi Ol► C. N 1)3IA	 IN STATIS WITHOUT CALLING ADJ11ST AlC i. T a+K	 r	 SYhI [r"i,	 NOOF AlI" t C 1 I+'	 r	 rh 11. rl	 . '•1OnF Air' 1 r:fIPF'a	 -
	
PA-+F+vT
	
WI DE Ai
B_ Z	 OQGINAL PAGE IS
10F DOOR QUALITY
00000
00
0
0
n
n
n
nObb()
00670
A0hHO
00690
00700
00710
(107200073(1
00740
007SO007+0
n{1770
007$40
00740
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r OVAR' `	 OLD COVAN MATRIX MATRIX
C LASTCALL, TO ADJUSTSM TNANG	 r^1'NAME^AV
	
IN
C
F
SKTFs -- "FASOP ^ OF	 KEWN 35
C
STW -STANCi4"p i? D WE GMT
TOKTES - 4 ASUOE OF
C KUR 0KURTO+^t)RKTE fC	 MLA911RF OF
c VR N	
CANGF' IN VARIANC
C TNVEk%E OF CO AP IMATRiX►+A tTF
	4GF F ACTOR •
 DELAYS DECISIONS UNTIL A SIGNIFICANT NUMBER OF
r. TTkcATIONS HAVE 000URREO
r
`t C 1F	 I IFTRST
	
0 49 0)
	
WRITE
	
( 694999) PACCEL I I) • PACCEL t2) •
1 FOPMATI0PACCF^49941	 MACCEL994F10.4)
K FL.*KLI
	 1N 
KF xL%0PE.W (KL )
r OFT WOkKINM S70RAOF FOR SUBROUTINE ADJUST (MQxN4. CHANNELS)Ms
L^'t5 s	 ?«^IIJS
r
M taSMI
	
: MtaSS•-1
PF/ CNANOF	 ?kA'SKACH 3/21/77
t A=MC►kSTk(LMOS)t A*Mo R 4.,TW (LM4S)
LI)MMMS1 R ( L m0s )t C. V A m"6PSTO (I MOS)
LAP s LA/2 ♦ 1LN2 s L4/2 + 1
t
 L(.VAR	 i= L LVa/?	 Ir
r LAIC nIFFFKEmCF
 IN THE WFIOHT FOR CLUSTER KL (CURRENT - OLn)
( n0W1W) -0w (KL )=WI1
FW - w(KL)
' KAnTYs)IF	 (INDEX (KL) .L.T.0)
	 EW = OW (KL1r
C
f
Tf"OTX IS A FLAN THAT IS NEGATIVE IF THERF HAS ^AFF.N A COMPLETE PASS
tHWtN . IhH 11ATA	 IN STATIS WITHOUT CALLING ADJUSTTF`(1N(,)FX(KL).LT * I.1)
	 KAf1TY=?r CALCOLATF	 STATISTICS.
C
f
PRrPFR1 V9K11kT SHOULD RF AnJUSTEO FORHF, nISCR TI. P INTFFFFCT ( :SI M ILAP TO SHFNHFPn9S
r
CORRF. CT1t*1	 TH^S HA^ N?T vt~T Fi ppFN
nn^'E• q0T Stiolil.0 NOT HAVE ANY MAJOR EFFFCf9 SINCE
	
KURC (04,Y IS 0 EDl e i IMF Ch11nt	 SCAN.! S W= FW/1)1a
r
C PAPAMF TF RS Ff ►«t SPL IT TEST
TUK	 T9(fK+k`(KL ♦1)9 VkINlKL ♦ I))*STw
^:K ,rj t ►jStSK *M+ (Kl. ♦1) • Vi+IN(Kt.•1))*ST W1)oK= (AMSt) (K11rl T (KL ♦ 	 ) 9VRIN (KL ♦ 1)) *STW*STW-TRK*TNK/AMO) *DWTPK= ( TRK — A+-)* (AM039) ) *SORT (OW)
rs ('OFL.AY FACTO► 4 TO C1VE YOUNG CLASSES TIMF TO GROWWATTF=1.+r10%t7/0wr
C ACT, IAL TkST VAII,FS.
	 CHI PARAMETERS
	 ARF. CHI*M2 VALUES CALL•
	 IN
r CLTNIT c I M ILAwl.Y FOR RNn PAkAM TERS.TNKTFS=Tk+^+► * -OWOT98NU-TRCH,*WAITF
4 SkKTFSSJQA-I PKNUt) *nW-URKCHT •WAITFr
r F 074APOLATt T f•fF f 4PAMFTFRS.
C PNF PA pF V AH I A ,^IrF ANn VOLUMEIn?
	 COO T I Nl Ir
'. CALL	 0S 1 o4Tx (AL INK (1-82) 9VRIN(KL ♦1) >CAI. L
	
li c;r i',4 Ts (ALTNK (LA2) 90VA W ( KL+l) )
CALL	 0 04 INV (nLINK ( L.1)2) 9ALINK. ( LVA2) 9ALINK (LH?) •RVOL)
)Vnt.=-^')L( ► (i ( I ) A g S (WVOLO)) /AM(d-ALOG(ARS(FW) )
AAA
0
01440
01450
01460
01470
014AO
01490
01500
01510
O1S20
0 530
0 540
01590
01560
01570015,40
A
II F I A11JUST
	
FOPTRAN A
a(tOWW (KL)
r
^► INFCs4 • ^UwrOW ( KL)/W(KLI••2
r SV s CHANPE IN COO
C FV : FX TkANOLAT1ON FACTOR FOR SLIM
EXTUPOLAT U1v nIFFEWS FOR TWO TYPES OF STATISTICS ( SON(INOMPL)1( 1 01 11113 I s l •MW
SVIT)sSUM ( I+KL)-11SUMII+KL)
101 FV ( I)s%V(D - o k* SUM(T +KL)LV1t^sLl^2
LAX2sLA!
iF (KAI)TY . E 11.1) 6 01 TO 134
L0P:LAi?
LAX? Ln?
f CHAN(ir SflhiF OF S001ARFS
r FXTk SUM of S( IIA4FS
1 d4	 CONTTNUF00 104 l s l • mOS
ALT1+ 1KKk2+1-11 a AL1NK(LVX2+1-1)-ALINK(1_AX2 +I-11
Ina	 ALINK(LVA2+1-11 = ALINK(L42+1-1) - WR*ALINK(LAX?+1-1)
r rAl_CII I . ATF_ SMUT ( CHf+ IN MEAN VECTOR) • VMOT (CHA IN VAR IANCE) •r P R A(( ►T (CHr, IN P R IOR) SINCE LAST CALL TO AnJUST
r
r TWF.9F: ARE 1NTFf4DF 0 TOttNOICATF HATE_ OF MOTION OF C.1 USTEk STATISTICS
r F'Ow 1NC0MPLF tF SYSTEM TO CALC•NEEXT ADJUSTMENT POINT•
SMnT=n(1TS 1 ) ( FV (1) •`/WIN ( KL +1)) MEW /DW**?
VMnT OunAM5') ( AL INK ( IVA?) •VAIN (KL+l)) M ( FW/nw) **?V §40T a VMOT(1
f *Awr1lr`G: DALP HAS NnT «!FE(`( CALCULATFn YET* NFXT LINE INVALID43M OT=1,1A1 1•p*?
f
r	 A
C TOA CE 1-- A-4,1110, T 411mmmoY P 14 14TOUT	 ATrAnT = 11•
	 ANNTNT 7nl.I- ,11)F'x (KL) •wirL) *OW(KL) •SPFAC(KL) •NMOT•TM O)T•SMnT•VMOT	 A
7itil i Fi+G,A.T(
;OF a^^^ F 1?.5• ^ i4i CHANGE:^ HE1'1 1..1^1 X.F11w Sol X;h11.5.1x.F11.5) Afjg TNT 1,19 TP K • SK•IJRK•TRKTFS•SK^FS•URKTF.S 	 A3g+3 FOPMAT11	 STATTSTTCS: TRACF*•Fll. lr # SKEW C • Fll.l • t 	 Ki1^4'T • ,F'll.l9 A
1 /•10x• 1
 To- tiT5 (SOLTT=n)	 •FII*596X•F11.r+•6X•FI195) 	 A
r TOACF^ ?--A('711AI_ AnJ(P;T PRINT ON SELECTIVF
	
A
1F (w(KI.).(,1. 1 nf.l 1F(4!;00.)*PWnp (KL) oOP * ((KL).1 t.n.nk.()W.LE.O.nP.RVOL A
.1 FoOlICALL CLuk(KL9NAOJ9SIIM9SKEW9KURT)
	 A
F( 1v(KI.).1 1 . 1► ,UW.hw LF . 0 Ok.AVOL LF . 0001Pr+TNT771•Kl.•w(KL) • GW•NV(11.A
771	 1)i01AT ( 1X• , 4 /1IVO F^kill ^N A(^Jl)S^:Ki•;I NF:w w, •VOL l 91693F l5*7)	 A
r	 A
r and ►,) a A(+,)( ► tiT +FNT CONSTANT
	 A
*4Al)JsMA0J+)	 A4 # K oc w
 (KI.)
	 A
w (wt. ) =nw	 A
r	 A
r S71• T I ST I CS-- -j(. W wF li;HT	 A
KKst,sil r y (KL )
	 A
C
rC A11,11 1 ST TOTAL 416HT IN SUNCLUSTERS• TF A14Y
r
r 1 OCATF kl(+HT- lr ► ST N(11)F
I`F IKK•s"^ ► ^t(1 (71) TO 104FNw=w 0K L) --dKN
1 0) A r T IT (KK)=C TOT 00(K'K=LINK (KK)
IF(nM'gl'+'.0) GO TO 10x1
10 to  „l +2=w (K(.) /Dw
r
r vO= p VTNANULn'1F MFA14
C F*Xf-	 TfVP* FxTkANUI.ATION FACTOP
r r14A^+r;r
 kl• :NASSNACH 3/21/77
9 XF=wl 1 - 1 C*VACCFL (KADTY)
1,10 11:3 I=1•a^)S^^MiKL+!)=w w+► (SV(T1 • F,:XF +►FV(I1)	 ,11'a (lc;l11•l0L +11=S'1N(KL+1)
r CHA+v(F kF : u ASSHACH 3/?1/77
r
B-4
	 ORIGINAL PAGE IS
OF POOR QUALITY
r
680
700
7?0
730
740
750
7hn
7q0
RO0
8?0
830
Hon
AFO
0040
910
920930
440
"n
97n
9AO
010
0?O
03C
Orio
070
0040
100
110
1
120
14 f
15 0
160
170
1 F4
1 4 0
?.0n210
02240
02250
02260
02270
022x0
02240
02300
02310
023?n02330
n2340
02350
023+0
02.370
FORTRAN A
l
E
t
1'	 (
x
DJ023A0
JO 300	 sjo
J0 411
DJ0^43p0p
DJ02A50
DJ02460
D
DJ02470
J0.49g
J, O 150Q
J02520
DJ02530
DJ02540
DJ02550
DJO' 560
DJ02570
DJO25A0
DJO2600	 w
DJ02610)JO?.620
DJO2630
)JO 640
)JO2650
)JO2660Die?670
D
JO26AO
J02690
t
k _r
d
C SF.T NFXT ADJUSTMFNT POINTS WITH MINIMUM	 A
0004P sC 
I • 0 PWFAC
	
A(	
TFP(WtK^1.LT1.WtIM1^WAOJfKL)w2•g0*W4KL)#W0ELSM 	 A
W ITF tb^409 1 " m"w KL)oW(KL •Wg M
*047 iQ RMAT to WAnJ(K41•W KL)vWSIM o7FlOs11 	 -	
A
C DISCRFTE POINT (SHEPHARD,S) CORRECTION ( TO COVARIANCE ONLY)	 A
C	 QCARRs(9W•WADJ(KL))/24	 A
c	 IF(KAI)TY.Etd.?1000RRspM/	 A
C *** WARNING: ('MANGEE ONSWUSA FOR DOUBLE PRECISION ^••
C11R' LINKILR^t I I) slINK(L1f0I-1) * DCORR	 A
r rxTp APnLATF CUVAATANV	 A
FKFsWINI•= C*MACCE:L (KADTY)	 A
117 0 X 114 181040S	 A
114	 ALTNK(LU2 # 1 . 1) : WRM (ALINK (LR2 4, 1 . 1) • EXF*ALINKlLVA2# I-1).1	 A
TALL OTPMTX f0VAw(KL+1) •ALINK (1.D21)
CALL Ci 14114V ( AL INK ( LVA21 • AL INK (LO2) 9ALINK ( Ln?_) * VOL IN(KL)1	 AFXF 0NF* * 3	 A
r FXTRAPOLATED COVANtANCE MUST RE POSITIVE DEFINITE* ELSE LOOP	 A
ITXu1T><1	 A
1F(ItX.FQo2%)FXFsO.	 A
IF(VOLIN(KL).L.T•O..AND•ITX•LT.26) 60 TO 117 	 A
CVOL:ALOG(ARS(VOLIN (KL1))/AMO-ALOG(AAS(W(KL)))	 AA
C ALSO PFOOTRE NOT TOO RAPID CHANGE IN VOLUMF	 A
TF( AN4 ( nV0L -CVnL),GT.VOLLIM . AND•ITX*LT.26.ANU.EXF.GT . o.) 60 TO 117A
C^ CHANGi kF:RASSHACH 3/21/77 	 At
r. FPPnk Mt SSAGF	 A
t F(ITX•GC&ln)PQ TNT 772• I TK•INDFX(KL)•VALIN(KLL),OVOL CVOL	 A
77? FORM AT (/• t ***FX7 PAPOLAT10 PRORLFM IN AnJUST : ITEM* I)EX (KL) • VOLI AN* 0Vr.1(_ • 9# 0#0L 9 9 l 4• l 6.3E 15.7)	 A
C NI
C"AF^ kE:PASSHACH 3/21/77	 A
C SynpF COVAOIAIICF MATRIX
	
A
TF(ITX OE•2^► )CALL CLPN(KL•NADJJ•SUM•SKF.W.KURT)	 A
CALL 1) o4 m X (VPTN(KL•l) 9ALINK(LVA2))	 A
r PWOPORATION CAI.0/FXTRAPOLATI0fJ 	 A
FXFz0 , ltgF C*PACCFL ( K ADTY)	 A
PkK=PR0P (KL)
	
AOF,a' =W (KF ) -CTOT (KL)	 A
CINv ,i:ClN(KL) •OCIN(KL) 	 A
PRnP(KL)=(Cl4V)/(PEN-ODEN(KL)) 	 A
C FPRQR MES546F--PHOPURATION CALCULATION	 A
IF(RP0P(KL)•GT• 0••ANn PROP(KL)•Lk 11.) (;U To 139	 A
PRINT Al9el .^i')EX(KL) •PRK*PRnP(KL) • Ft IRCM(KF)•W(KL)•CIN(KL) • 	 A
1	 OCIN(KL).CINVoW(KF)•CTOT(KL)+UEN900EN(KL)	 A
639 FORMAT( $ ALPHA tWROR:FRK9P9CM,W l •13.4F.9.4/ l 	(ERROR CONT) CIN I • A
1 IF-Q * 4. 9 	(t(F)•CT0T90F_N9ODFNl94E9.4) 	 Ar CHANC:F PF:PASSRAC N 3/21/77
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R ,r►F E A T= M0
IPT=1
MA XPOP a 6
oo ^ 1=1•MAXPOP
05 N44U TtI1 s1►
r C41'L M AXI MUM AIIFFFH S1ZF
	 THAT IS AN EVEN NUMHF N OF F+ IXFLS
CLM00910
CLM00920TOP s ,141)00 CLM009300 JA ►► HI.e	 s (TOP — 3000) /NOFF_AT	 +►
 NOFF.AT CLM00940C tnxNF 2 M A 	 WJFrx w 517% CL40095n
mAkF=3'IU0 CLM00960
CLM00970
CLM00980
CLMA0940(I waaaaaaaaa (,LM01000F1O	 600	 I Ft. I)=1 •NOF .I.1) LM01010(' CLM010?0r CLMn1030
r WTPA a SFPAENTS ALREADY PROCESSF0 CLM01040
91 042 0 CLM01050r NF" IV z FAL SE: IF F. NC Y 	 1 wALF NFFOFn CLM01060NFTN=.FAL4r_• CLM0107O(; Nir z NO OF 0 0 T1f,FS FOR THIS FIFLn CLM010A0NV=Akwhv(INT+I) CLM0100()T(1T9A M a	 T-)T ► l.	 P IXCLS FOR	 THIS FIELD CLMn1100TOTSAM=&o4kAY (TPT+?+NV a 2) (71-0101110
r CLMAII ?Or tAnlIF
	 rtATA	 lWFl l 'I rdr; LINES
	 ANI)	 SA MNLFS CLM0113006 30 1=19h CLM01140FL n 1NF ( I) sAWPA Y(J PT*2+1 +NV*?) CLM01150an	 ff1^:±T I P^ 1.)t: CLM011 60
r CLM01170r a( ANN	 nuT nIIT o1 1F'FF N CLMO11R0f)(r	 40	 1=1.110 CLMOIIQP4 A	 OuT (J) = ^iLANO CLMOI ',nO(. CLm^G1?10
r /Fkf►
 COI,,P T OF'	 POTNIS
	 IN CLl► tiTF'k CLM(112?000	 45	 T=1.,NAXPf)P CLM012304r	 pV ►• L K ( T) =0 CLM01240ra CLM01250
r a CrF'CK	 IF	 41-1.
	
OF	 C1.115TFH 'AAP CAN F IT	 ACWO ,;5 ONF	 ID A0E--ONLY 	 10 CLM0126 0f a SY^AF(11 S A w t. N F^INUT) ACkt)SS THk	 kAGF FOR FVFNY LINF.	 TMF Fr OAP It (1-0101270
ra wILL	 0W INT THE	 FNTINF CLUSTER MAP IN 110 SYmP')L SL(;MFNTS CLM0128 0
CLM01290
r rFT 4T AKT T ,4, A1)IJHFS4% ANI) ENDING Ant)WFSS FOP L 1 NF CLM01300CL A01310%TCL f—Su,MST 0 CLM013?0F NCL MaS 14MF wn CLM01 330
r C M	 FUP imo1 }	 THAN	 Iln 4F'(;MF.tvTS Si^F:GIFIFf ► ANn NFSF"T
	
MAXIMI)M
	 IF NF f,F,SSpYCLM01350CLM01340f' NFIN = F A; Sk.	 TF	 1	 L1NF	 TPUF•	 IF 2 Ok MOPE LINES CLM01360
C CLM013704,)	 TF (((FNf;L1'1- SA My TN) /SA M INC+ I - XTNA) .LF..	 110)	 60	 TO	 HI) CL Mn1l€r0FiVrL. M= 	 (lA' I + XTkA)*SAMJN C 	 +	 SAMSTR CLM01390CLMn 1400
r CLM01410r kE"A1)	 1	 AlI	 FF14	 nF	 BATA	 a CLM01420
r CLM01430
r Tk•') r 1 n 70TAL
	
wnN1)S LFFT
	 TO HF	 yf, An CLM01440%1 7 T--owl)	 =	 TOTr,lon CLMC1450
r pF'ar, FALL
	
HUFFF'k OF DAT A UNLFSS ONLY NAPTTAI,
	
14O FFEW OF nATA LFFT W1014hO1•1A X04 IF CLM01470IF	 .LT• NOwPO) wwkn = TwPQ CI M01040
r 1` 01r; l rt	 IS r40; Iw'1I N 	()F SCRA MHLEn DATA CLM01440C41,.1.	 Q Q F'A(1	 (INF(71P , .	 HOFER*	 NOWRnq	 1► umy ) GLM015nn
^I)NFS c,, =	 INF(.IN
	
+ NOWRn CLMO1S10T ,41131)	 _	 '1WN1t	 —	 r,ONN(:► CLM01520
,)F Ar	 =	 1 CLM01510
r CLM01540C aaa SFT CuL11MN HFALIIN6 1; aaa C01015Fnk1)
	
CON 71 "sit IF. CLMO 1 S601_n
CLM01570
U:0	 100
	 1=S1'"STN•SAMFNn9SAMJNC CLMOISRO
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FORTRAN A
0
A
A
MOIMA
M01fl9
M0190
M1191
M0192
MO 93
MO 94
M0 19S
M0196
M0197
M019A
M
Mn2160
MO2170
MOP1 F40
MO21QO
MD2200
MO2210
MO2220
MO223`0
MO?240
MO2250
MO2260
MO2270
CLMO2_350
CLMO2360
CLMO2370
IF( I +LT. STCLM)GO TO 100
r	 IF( 1 .GT. FNCLM)CvO TO 110
.IsJ♦
COL( ..
	 00
COLS ,J)1=M
I/
OAt1.100)/10
Cf111 Jl=MOOT I 10)
t;
l t nn r.(1NT ^N((t, 	 0c
r +► +►•  WRITE HEAnINCS 1 ►«•
11ft LPTSsJ	
,Wq TE (651 ► (I1
Wk 7F..(6.H(=An)
WRITF149S10)AWRAYf1PT)+TUTSAM
rM NNTNT COLUMM N11MMFPS FOR CLUSTFR MAP
no l20	 I=i.l
I PO WkT E (69So?O) (CAL (I •J) •J=1 ♦ LPTS)
#RTTE ( 665001
SAO FORMAT (/)
.	 (. SIA F1INMA7 ( /1? K•AG+//9 TOTAL NI ►MRFP OF POINTS IN THIS FTELD,9I7)S?A trt1KMATIyIt+ll0l1)
r
r •»+►M^•
	
PROCESS ONE LINE OF DATA	 Mr«MMN
C
00 300 LINE =I..TA!5'Tp • LINEND . L.,ININC
rM CALL FnLINT TO OHTaIN F1FLn ;NTERS[CTIONS FOR THIS LINE
CA FOLINT(AORAY(TPT+2)•NV, L+LIN•SAMPS Ni)
r WOO F 	 (3;9967) NI•SAMSTR•SAMINC•SAMFNn+NOFFAT Ifolii#FL(1)•FL(?)
9967 ( CLOSMP NJ•SAMSTii•SAMINC•SAMFNn•NOFF.A^^IE+IHvFL(11•FL(2)14i FORMAT
r
r *****	 PROCESS EACH INTF.PCFPT •N^ ► ^►•
nt1 ?OO	 TslgNJ.7
NOFX_n
ra SAVff' THE 44F61 101INA ANn ENn NUMHFWS OF THIS INTF WCEPT FAR ARPAY 0111
rM 1~HTrH
	 IS	 PkIfk,TFt ►( 11+ =(FL (T)-SA!4STRj/SAMINC 	 +1
IF	 —(FL( i+1) -SAMS.,t)/SAMINC+1C "tgTTF	 (-4•9464) 	 Ifteff
1F(M(s0(SAMSTa. 4iAMINC)
	 .NE.	 MOU(FL(T).SAMINC))JH =18
	 +11 TNPTS=(Tk-IN+1)*NOFEAT
IF (IN	 *b7. IF ) TNf+TSxO
IF'(IH
	 *6T.	 IF	 )	 rn	 TO	 140
r( r* CHFCK	 IF	 ItvTFkCFPTS AWE WITHIN PHTNTAIIT LIMITSIF tFL (T)	 .bT. rNCLM)	 60 TO 140
1F(FL(1+1)	 .LT.	 STCLM)	 GO TO	 140
NO TO I S6
C
ro THFSF r4oODS ANF UsF n
 TO SFT UP THE OUTPUT FOR HLANK LINES OR PLANK
ra FPACFS OR A*FAS 00TSIDE OF PAINT LIMITS
14n _t u►•IT Itst ►f
IF	 (I+1
	
.NF..	 NJ)	 WWITF	 (6+141)
141 FAT
	
t 
:
10
00 Tr► 700
C
C
1'+ ► r^►niT T ra^F
r* Pfc;AVF	 #*fiT 1'4NJN6 AND F.NO NIIMHF.NS FOW ARPAY OUT IF INTERCEPT (S)
ra FXCFE()'+ PPINT LIMIT
IF(FL(T)	 96F.	 STCL 00	 GO TO 16;2
THn=lh
Tr+=tSTCLM-SAMSTR)/SAMINC+1TV(M(1()(SA k, ST ►+•SnMTNC)	 .NE.	 M0o(5TCLM.SAMINC)) TH=TH#I
r* STnwt. NIINifiFv OF FYTRA POINTS THAT ARF IN INTERCFNT HUT ARE(7• hUTSTOF THE PP TNT LIMITS ON LEFT STnF.
Nor x= (T H— I till) *N0FF A T
P11K	 f:)=pUF Atj*N0F.X
rnlr'j IF( t(I . 1)	 .AT. ENCLM)IE=(FNCLM-SAMSTR)/SAMINC+I
C* SET NNTNT LI m 7TS IN THE 1-110 LIMITS NHFN THE NUMHFRS WOULD FXCEFn
r* NANOTwFw PASS THROUGH THE DATA
110T
TF:=TF-XTPoA
IFf	 4	 966.	 TF)	 Go TO	 140NSFTS=Tk-I,,+1
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I'll 0 ! fLvP	 F 0010AN	 A
+wwNTSsNSF TS+►Nf►1^ AT CLM0?3A0
# VA CONTINUO CCCLMO?3902410CLMf
C* CHFCK IF 10YOf : n DATA IN THIS INTERCEPT I5 IN Two HUFFFRS CLMn?420
r1► CLMO2430IF (kUFAO + MNNTS .L.F. NOwtan) o0 TO 17O CLMO2450
` r CLMO2460
r C1)"*LFTF' 1. 14	 IS NOT	 IN AUFFFR ^^► CLMO2470
r CLMOT4AO
r
	 IS ANY OF	 L 10^	 IN CU++PENT HUFFER? CLMO?490
11	 FF	 s	 911 (+ k1l	 •	 i4ow)T	 GO CLMO?S00IRUF41) * I T * N0* 640)	 TO IST CLMO?510
r, CLM0?520
r	 OF CU"RFVT LINE IS IN HUFFE ►4• SFT NFW HUFFF. p POINTEP TO CLMO?530
r	 cK TN OVER FXTNAMF;OUS POINTS CLMO2540
A(iWF55
	 = AI )kF'SS + nIFF CL MO?,-16WTWP?) =	 TWou - I)IFF CLMO2S60
rLMo?570
,OF T/ 1+'S CLNOPSAO
C CLMOJ9+90
C	 cnNF OF L;11 ►rRJrf4T ^1IFtl ►w 	 TS Nf.FDF'n ♦ 	 MOVF
	
IT TO kF1iTNNING OF HUFFI Q CLMO2t► n0f 157_ K001"T	 = N,OW011 - HUFA1 ► 	 +	 I CLMn?hlo
r^L► 	 1^O	 I	 =	 19KnUN7 CLMO?670N1 ►FFHfi])	 -	 H11rFFtR1 ►Fnr)1 CLMO?63nISO 040FM	 HUFAI)	 •	 I CLMO?640
r rLMO Ph^n
r	 OF 1,41 H(If
	
,< o0qFs To FN() uF 01,11 nATA CLMO ?hAf)0 FAI,	 a KUU^'T	 •	 1 CL40?670
CLMn?bAn
r	 nFa1) 1rATA	 I NV) NA m INF)ER OF H1 ►FFFH CLMO?6Q01	 ti 1^,nwK1^	 =	 '4AXQ1. ►F	 -	 MUFA0	 +	 I CLMO?70(1lM	 (TV%P0	 .I..T.	 NOINWO)	 NOwRn = TWRQ CLMO2710CALL	 kNF'At) (enkFSS.A(IFF$4 (RI)FAn) .NOWkI1.STAT) CLMO272()
4i) W FSS	 =	 auuFS t,	 •	 NOWRI) C0462730	 a
TWRI)	 =	 TaNf) -	 '40%w(! CLMOP7404111701_
	 ) CLMO2750
r CLk027h0
ra CAI,L CL. ► 1ST To nHTAIN THE CLOSTEW 511H5rklF'T 	 Sn THAT	 THE CLIISTFP CLmo?770
r* SYmm0Lc, CAN RIF CON4 POTFO FOP EACH SET OF FL+S WITHIN THE CLM(12790
f'4 STAkT(clCLM)
	
ANO FNI')(F NCL (4) CLMO2790
11 C LMO2610414- F(NMAT	 (' TN. TF +CLUSTN
	 1-10 0 ♦ ? I69/,10I7)
a CM L rl 11ST	 (RUFf a 041 ►FAD) + NSFTS• CLUSTN• KLRC+ GEN(L5UM)) C1.100?.H2Or CLMO?830
t., n CLMO?840
r+1 CLMO2H ,0
r+r STORF cY;;c N.S FOk OUTPUT CLMO?Hh0
' f5o	 171	 K=1 .4*TF CI-Vn2H70
L=L + i CLMO2PPO
N1)M=CI_ ► I^• T1„ (I,.) CLMOPA90
SFT 1SY ,4 ; -0L--THF	 S11HSCkIPT Foil SYM	 IS A FSFT T o 	 1	 THROUGH MAXPOP CLMO2900F► Tk &, P	 =	 ► ,SY M k (NLJM) CLMO?910l.Mfif^ (NtiY^" ►! t^l! ►M)-1 +MAxP f)s') +l CLMO29?0IF
	
(	 J	 . L F .	 n	 1	 J	 =	 47 CLMO293 0
I_WrAT= M AxO
 
(L P.CAT +,N CLMO2940
OUT (K ) =SYk' C1) CLMO2950.
r* SAVF
	
THE	 141PA 41- 1k 1)F	 PI XELS	 ASSlGNt11 T(1 THI5 CLUSTER CLMO29601 7'1 N'kLK (.)) =1%► „ L. K (J) • I CLMO2970
r CLMO29AOiuO 6411FAn	 =	 H1aa'CT	 +	 NPNTS CLMO2.990
r' CLP03000Pin CONTIN1^^. CLM03010
r CLM030?0
.4nn r ►1MTtn1.Ik
rLM43n4iOir
CLM030hOr +► ^+ ENO OF GFF1uFRATIAN nF LINF5 Fnk 1 PAGE as
r CLM03060C	 CHF CK F014 ;W01 T ZONAL PAGF'S CLM03070(1 1 + TE(,NOI,	 o4FTN)G30 To	 400 CLM03Of4O► • CLM03090
r	 54 1 1 1.TT OLF Pis(4S• kFSkT HOUN069TF,S CLM01100WT*4A =(F 4LLt4-SAM'+TQ)/SA(AINC	 +	 I CLM03110
s c TrL M =F ,,4CI-M+ ) CLM031 rOFNrLP =4i► MFNft CLMO3130
r
►NIF'TP,=.F41.'+F. CLM03140
CLM03150
r	 G T1 ► 	 Ar 0 T T l nn ► AL	 HAG Cl-m03160
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i1
x
CM03190
LMO
M03
MO
100
^r0
30
CLMO
LM032SO
ELM03260
E
LM03270
„LM04
40
j
?Ro
FILF1 C.L mP	 FOPTRAN	 A
of) To
C' 400 CONTINUE
END OF CLUSTER MAP ••
C *• PkV OT COUNTS N•
no 465 IxI•M4xnOP
C 444 A►PLKT(l) =NRLKT(I ) *NHLK(l)
KitiTk 1b•57f1)%TO FOPMA ( //?x•IPOINTS PFR CLUSTER IN THIS FIFLDt/3x9•CLUSTER09
* 'bxgl'^,Ym40LI•5x•+POINTSf/)
C C
r
LNCAT*MoD(LNCAT•I•MAxPOP) +I
C +a0 ' wlNITF (w ' 90) I9SYMti) • NALK(I)9,a1) V O4MAT(6x9l? 10x•AI•Tx.IS)
C
C if+T:It^T^ci ♦ NU^► 7
41`10 C0 0', T I Ni lf.c
4w T 'TF. ( 31 7SI#) LWCAT
75tl FOPMAT W O TnI AL r ►UMRF R OF CLUSTERS z9 * 13)C
TOTNTSzTUT W RIJ /N0FFAT
C
ti,WITF1697641	 TOTNTS
7611 f OpMAT 1 / 1 TOTAL NUMfIEN OF POINTS :' • TS)I C
wNTTF (f••77is)
17P FORMAT1 // I
 rt.US7F 0 	SYMWOL	 POTNTC IN CLUSTERS)
( 1110	 771,	 J =191,NCr1'
7 0 0 *ATf4X.I?F0Q QM,4I#111x^.I71 1J!r
RETWOV4
r 1`,n
r.•
F 1 L v S rLPO4	 FOPTOAN to
F,UAHOUTINF CLPW( KL• Ito * SUM•4KFWAURT)
C 'COTS 1+007I1A 10WINT S OUT AL1. THf' VAR1AHLFS RFLONGINA TO SOME'
C	 Ck ASS 101 xt-0 NY KL•n '•FN%10N 1044 X211
h MENSION Th1 ( ►FIt(?71.1 S1.14S(30) . LSUPUR(?Q)•InADJ ( 2E11•NSYMH(12)0
NCOMt ph1 0004114cm(PSI •CIN(A) •CTOTM *POOR 422) •SPFAC(N) •
? 4 A1)J(?01• y ( Q) g 0PpOP(1N1.ow 17)•VOLFNf h) • VOLkT( 5)•D 0N(14)•T ; ►tittATi13) 1^ !++tl?)+NwAS5ti2i • PKT1111x	 INtI01 • PCI ND 7)•
4 ilPktta^► l y >♦ C1f) N(^1	 .(% I MFNSIONv k1 K WIS)•hF404991•ORF p (999' •AL NK111
F 1111VALENCt (LII^Kf311.LSPRS11 01 j LINKt ^I l •INpEXt?t)
F14t1IVAL tw ►VCE:(LT t4Kt31 )9 SUPER0911•	 (LIN0 ( 31)9IDADJ(2R)19
tLTNK(i 1•NSY MH ( 1?)1• (LINK ( 311•PCIIMI 6))• fL INK f311 • P1iIkCMf25)1
f iNK(3 1•^IF+124(1• IL INKt31I1 •CTOTl231)• tLTNKl3111•PROP(22I)•
(Li'Kt.311•SPFAC(1) ) • (LINK t31)•MAD.JI?n))
.1
 tLINKt31 ► •wf191)•(L INK ( 31).OP 1iOp ( ,^N)1• (L1NKt3 ) • Owll7 ) 1• LINKtII) • VOLiiNl111+11•(L Nl((311,V01-WT(15 )• (LTNK(3 1.00ON(1411• (LINK(31)•PfiRAT11311•
,6 (L. N1t(JI)OI)ISM(^211• (LINKRI)•NPASSl1?.11• tLTNK(31)9PSTt^11))•
7 (L
	
)lVK1 3 •CICIN( 0))• (LINK( 1)•PCONnl7 ) 1• (LINK(31)•VOIN( i1•
1+ f1.INKf '^1)•^E. N(r)). (LINK ( 31)90PRIOR ( 4)1• (LINK(3l )•()nEN(R11•
((. IrNK t,Tt 1 •GKE'F ! N) 1 . IL INK (31) •NTS 01 1 )
MMMQN/CLt.IS / JWYK 1121 • NARL • NTOP • NTPSTM9NWANT • L INK ( 140001
oj;A NSTO14 MXAR(31)9Lk0)9LV(31
F011VALFNCE (LR M •LVkIN)•tLK(?)•LKURT)•
^,	 1	 !Lk (31 •LnvAk1 • (LV (11 •LSt1M) •ILV (21 •I, SKFW1 • ILV i 31 •1.OStIM)
COmMON /14TSr/ MA.MM. Lk•LV•NINCLS•MXA4*WTINIT•KQOUT•FPS•nELT9
1	 Arta • 111:►C()N• xl ) VFi,,O t Xt1NFLO • WADJIN • FLI MTH • SF PT: •VFAC • AMM•SHLTH9
INOWVL . wFAC • MOTS O sPNkATH • SPMVTH . O•IFAC . OWACTM • AMOFAC9
I	 Amf)MIN • APOMAX • AMORAT • V(1LLIM oblASg PJO)N • VR,)OlN • wSlM , wnELSM,
4	 1•F TTEN,M IlW• COOL EN.SPV14
C
COMMON /STPA4t/WAIT•CONLV•SKHND,SKCH1•TRHr11)•TNCHI.I)R$%aND•URKCHI•
I	 P AML (P) • MACCFL(7) +VACCFL(?)
PE At. KTk MH ( 10)
"+k AL S11MMsSKFW(119Kl1RTt1)
41FAL AM4:AN(16)91MFAN(16)
^-	 TF(KL.F1490) PFTIJHN
n	 NNr7:1.1_1,)CC=LS0PF N M.)
IF (KL .FVe 11Q) L`CC = 11Q
IF ML .F:O 11 141 PR = 00
TF(KL .NE. 119 9 AN11 9 INpFX(KL).Nt.0) PQQ=P0OP(K,L)/PNIRCM(LNC0
F►HTNT inl•1^^ ► .Tt1nFX(KL)•PkR•W(LPCC).SPF&C(KL)•w(KL)•OW(KL)•1	 1 4AOJ(KLI.1 1 )A1)J(KL) •PPOP(KL) •CIN(KL) •CTOT(KL) •0 PWOP(KL) •UCIN(KL) •
r	 Cif► F $" (hL) •11(JRAT (K1,) •VCILIP.1 (KL) •VOLRT (KL) •nCON(KL)1n) Fu4M 41'( 1 6CL0STF1i0 •T4• 9 INnFX*4pI4• • 	P90P0RTIUt1109F11.5•1	 • w F+ AW: NT9.FQ.1•/9 f 5PL1T99F1194/?	 0 wF1GM1+.F12.3.?X•^wAS O •F ?.3•
3	 4X0A{1JItST9• Fl?.3•• 	 1f) 1 • 6/4	 • VO40000TION: PR0P 1 9FH.S. f CIH 9 •FH.?•' C,TI)T • 9FK.?/I	 S • 01_0 fjw01J +.F4.h• f	 CIN 1 .F79?9 0	 011F n1 9 .F79?9 9	 C► 1FFFR 9 9F7.?/
l	 F	 1 VQUl'AF / •Fk.? • • 	 0001` 9 9FN.29 1 	 0CnN#•FA.r)
LPrl)=L I NK (M.)
L PC 0C=L 1-,Uf- S O(L)
r	 WPM- (39 1)41P) KL•LPCn•I.HCOC041 ^j F014V.AT ( I Mt.•L.PCO•LPCDC49318)
IF (LOC I') 066, n .AND. Li'CDC .GF. 0) POINT 10?.KL• INDEX (LPCM •I LTMK (KL) o l NnF x (L p(, nC) •LSUHS (KL.) • INDF x (t.PC() •! St)PER (KL) •NSYMR(KL)
1n? FOOMAT(+0 LOCATION 0 9I59 9 LINK f 9139I59 9 SllR 9 1 39150 SUPFR99
1	 PoTS99	 SY0414UL991611
Wk1TF (N9104) TNDFX (KL) •NSYMH(KL)WFTTF. (3.10311 TN0F9(KL)9N%YMF4(KL)
1 n1	 FOPMAT ( I I N I)F x = 0 * 169 1	 gYM811L = 1916)
01k41 1 T 112•PST (K(!•PCONO(KL).PC1IM(KL)•PRINCM(KL)
11?  F001 1AI ( I ONET NuUH$ *F7.2. 0 t)TRECT f •F7.?. • # CUMS 9 •
1	 F 1.P• r *$•F7.2)
XTF MP o 1 i ► ,ua(^?^► )
TF(P(,tIM( KL.).LT. XTFMF+ ,OR,PkiRCM(KL).LT.XT FMP) PLAINT 1049
PCOM(KL)•NhTNCM(KL)
1n4 i F 0PrA AT(TP4. 9 C11 1f S 9 .E	 5•l0 . • a ••F10.5•//)
tF (11'-fWX (KL).Fl ► .O ► KFTURN
WUy F: =W h(L)
I1y111 lik = Ow  (K L )
IF(INOFK4KL).(3F..n) GO TU 5
1-A1914=01+1 (KL )()WNISF'=w (K L)
CLP0n010
CLP000?0
CLP00030
CLP00040
CLP00QS0
CLP00060
C P00070
CLN000H0
CLP00090
CLP00100
CLP00110
CLP00120
CLP00130
•CLP(1014u
CLPOO 60
C Pn0170
CLPnn1RO
CLF00190
CLP00200
CLPOO?ln
CLP002?A
CLPn0230
CLP00240
CLP002hO
CLPOO?70
CLP002MO
CLP00290
CLP00300
CLP00310CL14003?n
CLP00330CLP00340CLP003r+0
CLPn0366
CLP00370
CLP003An
CLP00390
CLP00400
CLP00410
CLNnn4?0
CLP00410
CLP00440
CLP00450
CLP00460
CLP00470
CLP00480
CLPn04Q0C'LP0050n
CLP00510
CLPn05?0
CLP00510
CLP00540CLP00S'i0
CLP00560
CLP00570
CLP005PO
CLP60590
CLPn0600
CLP00610
CLP006?0
CLP00630CLP(10640
CLP00650
CLP00660
CLP00670
CLPOOhPO
CLP00690
CLPOn7nn
CLP00710
CLP00720
CLP00730
CLP00740
CLP00750CLP00760
CLpn0770
CLP00780
CLP00790
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FILF. t CLPQ	 FORTRAN
9 TQKu0*
nVChsO•
1`	 110 ,E sTM(i
cn' ^ •L 1 nl CK(1•1T )TAKsTRKOKUkM#L.0n)
OVSKsOVSK *6PFF ( L(1SIlM ♦KL# I r **P
?
OMFAN ( j) uGRFF (LOSIIM• *) /0W (KL )
Am ANf )sM^(I*KL) /W
PNTNT 11 I*-UMFAN ( I) •	 ma)
AII'T F0QMATftO MFAM 9 •AX•	 .2/(1?X9AF7•2)1
M(JSsMOMMW
C, C4ANGE
 PFIRASSHACH 3121/??
C C J44fYAF
L^ AsM00STR (Mn%)
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14
	
AMOMIN*AMOMAX•AMORAT•VOLLIM•HIAS•PJO^
	
v	 HETTFP * mA1)F.f ukLEN•SPCOR
r
WFO%L*H 0(MQ)•V(MO)9A(M09MA)
W F AL MW Slimflo 11 t =1 •'^')
suM=^n.
nt) 1' 2 ,. 1 x 1 •^stir)SU;A=SUM•A(I•J)OV(J)17 1)(T) ZYP4F4 T11WNF Ain
i
icILF: nlwANO	 FORTRAN	 Ai
FONCTYM4 NLOAMI;(NK)
nATA M A I)U•MI)L T • INC/21474H36997313A1067o 1?346i67H1/NX=Moil (NK+►MI IL T • I Nf 9moD ) )
NI;ANnst eRS (^IK )
►)F TURN,
FW)
r	
l
s
t
1
(
l
NRb00010
NRA00020
NRA00040
NRA00050
NRA00060
B-61
FYI. F own 	 FUNTRAN A
SUAROUTINF OPnl(A1119121N)
n1 MF.NSYnN AM
IXc^TnP=t2-1
IF (MiT1 ►P-I)) .LT * I) GO TO 210
n,) P00 J s l l • I XSTOP
JtoIzJ+1
IF (A0S(A(J)).LF.ARS(A(JP1))) GO TO 200
CORY=AIJ)A(.1)=A(JP1)A (JP 1 ) =C( ►PY
+t_!iIcn K
_K, - 1
IF (K lT.il) cn 10 200
KV 1=K+1
TF (AHS(A(M.)).l.F:.ANS(A(KP1))) cn TO 200
COPY= A(K)
A(K)=A(KVI)
A (K o l) =C(.► PY
r.A 1n 15U
Po n 	 f{ ►MTINt1^
7^1 n CUNT Iw w
NF,TUNN!
F Nn
D00010
D00020
D00030
D00040
D000 9 :)
D000,,+
D000%
DOOONO
D00040
D00 10 0
D00110
D00120
D00130
pp00140
000150
000160
^UOIAO
D001Q0
D00200
D00210
D002?0
D00230
1
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FII.F: PArLMP
	 F6QTQAN A
11 103 ROUT 1 Nt	 CLUSMO PA`0` 000 J0
PA000 '30(	 r* THE	 PLIPPOsE OF CLIIS MP IS TO PRINT THE CLUSTFR MAP S	 THE CLUSTF..RC, MAP HA q F,ACH PIYEL NEPRESFNTFD BY A SYMBOL.	 F_ACM SYMBOL PA000040
C,* Nr P K !" - F,uTS A CLUSTER TYPE PACOOOSO
l IMPLICIT
	
INTF(WIN 	(A-Z)
PA000070
COMWION /AN W AY /T0N9
	
ANRAY(18000)
PA000000
t ` nTMF'NSIOr' 	 TPFFAT (?) PACQO ^OC
I)IMFNSION	 NUFE.N(ll•
	 C0L(39''i10)9	 OUT(110)9	 FL(A).	 FLWNF (6)9 PA000130
`
1	 CL.USTN111 01 .	 NIHLK 161).	 NALKT(61) PA000140
r PA000160
rOMMON /6L0RAL/HFAn(63)9 MAPTAP 	 nATAPF.	 SAVTAP.	 PMFTLE9PA000170
1	 RMK C Y. HISFIL.HISKEY•TWFORM*ENIPTP•FRPKFY.MAPUNT.NJFILE.DRUMAD. PACOOIHOP	 A 4%AVF1.•NHSt1N.NH,TFI
	
•	 0UPSYM9
	
TfiRSYM•	 MAXDIV.	 MIN PA000190
C
PA000210CnMMON/CLLISTN/	 1HFrp lN .TUTWRp •CLSNAM•TPTrNOFLl1. SYM(61)	 .
1LNCAT.	 OWNT(4)	 .	 KLHC	 -p PRTME. PNOUT.	 TOTPIX. PA0002201 r	 ^CNA, o l•HUFFIY.HUF TOT 9Nti11FST vNOUMP.I.RUFn PA000230
1.	 'A AXNF.
	
4PFA•	 aoin5.	 MWORS.
	
NPTS.	 U4017 9 	I()1•N0CYCL PA000240
PA000250
TN1TE6ER TO1%,W).SYM•PRNT•PRTMF• PROUT•TOTPTX.SCRAMI9RUFPI X . Riff TOT PA000260
( 1	 •rt_SN^AH PAC002R0r
r.l %4NSTON	 NIT!.(1?) PA000290
( nIMFNSION	 1 N1Ut.$(;j7)•LSI) ►iS(30).LSUPFR(29)	 InAnJ(?_N).NSYMR(1?).PrUM(ah)• ►-klPrM(^S).rIN(24)l	 .CTOT(P3).PRC^Pl22.1•SPfACl211. PA000J00PACOO 10
wnl)J(? n)• w(l y )• I)NRn ►i (1R).OW(17)•VOLTN(16).VOLPT (15).DCnNl141• PAC00320
1	 N064AT(13),Il TS5t1P).F'PASS(12) * PST(11)•nCIN(90)•PCOND(7). PA000330
4	 UPPY00(4) 9 0rFN(h) PA000340l I)V-WNSTON VPTN(475)•t,FN(999).6PFF(494)•AL INK (1) PA000350
F01 1 TVALF N'CF
	
(L TNk( l). ALINK 0)19(LINK(3119I NIfIf,X(P7)) PA000360
Fol+ 	 IVALFovCf	 (LTNIK(31)9LSURS( 30)) PA000370F 0f I.IVALFN CF.(1. TN1c (3l)9LSUFFR(?9)).	 (LTNK (31') .TDAI')J(?w)19 PA000390( 1	 (I.Itinl'll). !vSY M ('ll?)1•	 (LINK(31)	 PCUM(?6)).	 (LINK(31)•PRIkCM(2S11:FAC00390(LINK (31)	 (22)1.	 PA000 4 00e-11	 irK(;;i).{T NI ( ?411• 	 (LINK(31)•C	 OT(23)1.	 * PROP
7	 0,lNKC3l)s c PFAC(21))• (L!NK(31).WAnJ(20))9	 (LINK(31).01(19)). PA000410
4 (LI NK ( 31)•(1W(17 ))9 	 ( LINK (31) 9 VOLIN(lb))• PAC(10420
i S	 (I.TN,K(3l)9VoLRT(15)1.	 (LINK(31).nCON(14)).	 (LTNKl3119PQRAT(l3))9 PA000430
<•	 (I.INh.(11).fa15511?1)+ (LINK (31).NPASS(1?)).	 (LINK(3l).PST(11)1• PA000440
IL T.n^K(;^1).Or1J(1011•
	 (LINK(31). ►+ COND(7))•	 (LINK{31)+VRIN(7))• PA000450
k	 (I.Ii`Kl^l),I? FNr(7)1.	 (t_INK(31).OPk10R(4))9	 (LTNK(31)9onFN(4))• PAC00460l ll_T ►`K(il)•^+NF'FIn)1.	 (LTNK(31)•NT9(31)) PAC00470
ro rAm u 1v /CLUS/	 J(INK O?) .NARI_•NTOP.NTRSZM.NWANT.LTNK ( 14000) PA000480
nI M FNST();v	 W1 X% k(31)•LR(3)9LV(3) PA000490F()I 1 TVAl_FNCF	 (L. P O)•LV 0 I14)9(1R(2).LKU N T). PA000500
1	 (1,4(i) • LII Vdw)•( LV(1).LSIINi1•(LV(2).LSKF.W),ILV(3).LOSUMI PA000510
r PA0005PO
('0 1 1	 ON	 /M15r/	 m(,,pi4m.I.. k• LV•NINCLS•MXAk•WTINTT g KROOT•EP59UELT9 PA000530
1	 AMI)+i)ur.liN.r()VFL09X()NFLO.wAnJIN.ELiMTH•SEP1'H.VFAC.AMM,SFiLTH. PAC00540l	 TNII)YVI * WFAC. NO T'%0 9POBATH .SFMVTH tOWFAC . GWACTM.AMOFAC. PAC005r10
i	 Ae-1( IPIIti• n1`+OMAX•AMONAT•VOtLIM. FIIAS.P•1OIN.VRJOIN•WSIM•WOELSM• PA0005604	 NFTTF.:1t•MnnF:•000LFN.SPCoP PA000570
r PA0005H0
ro ,011w / STNA t.A /`vbIT+CONLV• SKH N1 09 5KCHT.T R RN)D•T QCHI.UR KH N09UNK C H I. PA000590I	 NACCFt. (!) . M G-f,CF.L (2) .VArCFL (2) PA000600
r PAC00610t.nrlt;:A ► .	 tvF TrI PAC006?0
PF AL
	
H I IFF W PAC00630
r PA000640
F01ITVAI_FNC-
	 (C17I.(1.1). ARRAY (20011) PA0006rO
fuUIVAI to4CE	 (01IT ( I)	 •ARRAY (?400)) PA000660Ft,1; T ^1AI F.^` 1 CF	 (CLUSTN ( 1 ) . AF:RAY (2510) 1 PA0000709'0111 VALWK(,F
	
(NIHLK ( 1 ) . ARRAY (2620) ) PA0006PO
F0111V11FMCr	 ( P-44 1-1cT(11•A11RAY(?730)1 PAC001590
F 4411 VAL. h MrF 	 l HUFF:N ( 1) . ARRAY (3001 )) PA0007n0
F011TVA1 F ;\ICl	 (FI OINF (1) rL1NSla) 	 . (FLDTNF (4) •SA M STR ) • PAE00710
I	 (FL0lNF(l)9LINFNn)	 ,(FL.DINF(5)•SAMENn)• PA 00720(FIOIN/F(3)9LINTNC) 	 9(FLDTNF(6)•SAMINC) FA000730
r+^ F IFLO
	 T V40t h-iATTON STORED AS FOLLUwS PA000740
ra PAC00750
C # 6WPAY (1)	 =F 1 14 47	 F IFI D NAMF FOR	 THIS CLASS PA000760
ro (;))	 =N10.	 OF	 VFWTICFS FOR THIS FIFLO	 (NV) PA000770(;++ (3)-( i+ 10 117)	 = ACTUAL	 VERTEX NOMHUPS PA000780
r* =10TAL PIXELS FOR THIS FIELn PA000790
B-63
rI
FTLFi PArLMP	 FORTRAN A
(4•NVMP)-(10•NV«2)
	 • FLDINF,BLOCK FOR THIS FIELD
PA000800TC*
DATA BLANK/ I 	 I/
PAC008j0r
PA000850r INITIALIZE 0*00•
PA000870c ••	 INITIALIZE;^OUTPOT FILE 	 ••TPIINIT
	 =	 16 PA000890
TNCHAN z 1 PACOO890
IPFFAT(1)
	
a	 1 PA000900
1NFQMT s 1" PA000910
TNSAMP r (SAME'ND-SAMSTRI/SAMINC • 1 PA000920
Fa1nTAP s u
FAC00940
lj'rAT =A PA000950
TPT=1 PA000960
MAXPOP s Al PA000970
no 2r+	 T=19MAXPOP PA000980?S	 +al_KT (T 1 :I1 PA000940
C CALL M AX I M1 )M HIIFFFN SIZF. THAT IS AN EVEN NUMBER OF PIXELS PACO10 ?0
%IAyP11F 1 s (TiP -3000 ) /MQ w MQ PAC01030r•
PAC0 1060
r +raM+► M+► +► rN• PAC01070
114) 600	 IFl n=1 .NOFLn PAC01090r
r WNITF HFA01P16 FOR NEW FT``E PACO	 00
PAC01110rAu.,	 WTH^0	 (T OCHAN•1PFkAT.IPSAMN+IPFRMT+IPl1NTT1
PAC01130C XT N 4 = SFG %iEra TS ALREADY PROCFSSFO
l(T OA=H PAC01140C, NFIN = F ALSk	 IF ONLY I PAGE NEFnEn PAC011So
F.FTN=.FALSE. PACO11b0
r ', I%# = NO OF
	 VERTICFS FOR THIS FIFLD PAC01170
^IV=Ak,NAY (INT+) PACO 1 l RO
r
1
ToTSAM = TOTAL c	 XFLS FnR THIS FIELD PAC01190TI)TSAM=AR R AY ( TNT • ?+NV » 2) PAC01 200
r PACO121n
C, M0 1 F DATA IIEF IMYNG L7NF:5 AND SAMPLES PAC012?000	 `40	 1=1 9 41 PAC01230FLnT^ IF •(I) =APPAY ( IP1'•P + I ++vv• ?) PAC01240An r( 6mN	 t ( ►t PACO12SOrC wL,ANK
	
01ITN11T
	
HIJFFFN PAC01270
DO	 40	 .=1.110 PAC0129 0
4n nUT(I)=HLAN K FAC01290
P'1AC01310t TF^ n C01INT OF POINTS 	 JN CLUSTER
nn 45
	 T=1•^° i XP nP PAC013204 6^	 iNk1,K (t 1 =n PAC011330r^
t7 rNFCK	 IF 4L1	 OF CtUSTFw MAP CAN FITACROSS ONF PAGE--ONLY 110 PACO 350
ru SYf4AO(_S AWF' PRTNTfn ACRnSS THE PAGE FOR FVFPY LINE.	 THE PROGRAM PAC01360
!+'ILL NNIN1	 THE	 FNTIRF CL I ISTFP MAP	 IN lin SYMAnL SfGMFNTS
PAC01370r,*
r PACn13g0
r cFT STAkTT ,4(7 4I)1)WFC S ANO ENDING AnnKFSS FAR LINE PAC01400
S TrL,M=S MSTP PACS1410F I^CLM=SG MF Nn PAC01420
r rR F O P MO ►NF' TH6fl	 110 SEGMFNTS SPECIFTEO AND RFSFT MAXIMUM IF NFCESSRYPAC01440
r^
NVI N =	 FAI. SE-	 IF'	 1	 LTF , F	 7PI)F•	 IF	 2 OR MORE	 LINFS
PAC01450
5n	 IF(((F hjCLm- S Am';TN )/SAMINC +I-XTPA).LF.	 110)	 GO T o 	 60 PACD1470fh + r.l_ M =	 (1 (I,++)fTRA) •SAMINC • SAMSTR PAC014SO
+ F' iN=. TkUt . PAC01490
r PAC01500
r a	 kF. A! ► 	 1	 HIIFFF' N	 OF	 nATA	 • PAC01510
r PAC015PO
TW-40 = TOTAL Wnkr)S LFFT TO HE READ PAC01530
0^(I TdQ(l	 =	 TOTwRL) PAC01540
r Q F.'An FULL	 -4UF*FFk OF nATA UNLESS ONLY PARTIAL BUFFER OF DATA LEFT PACO15S0
r.J(161 -I1	 =	 W AX R I)F PAC01560IF	 (T *^, 1 l	 * LT *	 mOwfm)	 NOWRD = TWRD PAC01570
r I :I Fr,T n +	 IS	 ►,F(,ImNTNIA	 OF 'SCRAMHLfn DATA PAC015AO
' 
	.'r' te n,	 (.^'^t ^^!' ;la^
B-6A ,.
tl
f
1
l
1
t
(
FILE : PAf LMP	 FORTWAN A
PALL NQEAD	 ( 14EGIN • 811FER9 NOMROr DUMMY) PAC01590
SORF.SS = I9FGIN + NOWRD PA 0 6010TMQ(1 s T WRf) - NOWPn PA 0
101630
b?0Nt ►FAn :	 1
PA
r •^• SFT COLOMN HEADINGS •M• PA 8 0An CONTINUE P
DO	 Iz AMSTW•SAMENII•SAMINC PAC01670F100(	 STCLM)Gn TO 100IF(	 I	 t^',	 FNCLM160 TO	 110. PACOPACO 690700J=. ► +1('01.(1•,1)21/100 PACO 710C(Il (t•.))Zm00(I.)r1O)/)n PACO 720
rol	 t 7•,1) =M(10t 1.121 PAC017301 ' in rONITIvuF PAC01740
r PAC01750
C *Mp wwITE HFAnINGS *01 PAC01760
11 ^ ► t PTS=.) PACO1770NACO178)WRTTF (6. 13()0)
4' R TTF.` (ti•NF.AP) PAC017QO
wv I TF: ( 6o'; I O) AWPAY ( IPT) • TOTSAM PACO I SOO
rA PRINT C l ►LOMN NUMHFRS FOR CLUSTER MAP PAC01810
r^u
	 ? q 	1=1•^
^^ ► T	 F16.520)tCOL(I•J)•J=1•LPTS)
PAC018 20
120 ►
WPTTF (6.500) PAC01830
x+10 FUGMAT(/) PAC01850SIA F044M AT( //Pr• o 6+911 9 	 TOTAL	 NItMgFP OF POINTS	 IN THIS FIELD 1 9I7) PAC01860
5711 FOPMAT (4 ►( • 1 1()1 1) PACOI870PACO19AO
r PACOISQO
r e► t► +► w+► a	 PROCESS ONF' LINE	 OF DATA PAC0190A
?0r ► u	 300	 LIf,+=LI^ISTk•LINEND•I_ININC PAC0119
PAC 01940r* (All F()LI I •jT	 TO ORTAIN FIELD	 INTERSECTIONS FOP THIS LINT:
CALL
	
F ►'1..1o ,,T(ANQ AY ( I p T+2)•NV • FL•LINEvSA MPS • N I) PAC019SO
C PAC01970
07 aaa+► a	 PROCESS EACH INTFRCFPT a+^••a PAC01970(10
	 ?O()
	 C=) 901 .7 PAC01990N0F'X=(j PAC01990
PACO?OOO
r* SAVF THE WF	 INNING ANO ENO NUM4FR5 OF THIS INTFRCFPT FOR ARPAY OOTPACO2010
ro WHICH
	 IS	 PRT' ITFI) PACO20201F-	 =(Ft.(I)-SAM S T l4)/SA M INC 	+ l PACO2010
IF	 =(FL(I+1)-SAMSTQ)/SAMINC+l PACO?O40
IF(MQn(5A ?-lSTk•SAMINC)	 .NE.	 MOD(FL(I)•SA M INC))IH	 =lH	 +1 PACOP050
T NIp T^= (IE:° 1+'+ 1) # N Cd PACO?060T F( T a	 .6T.	 If	 )TNPTS=O PACn207OTF(1N	 .CST.	 TF	 )	 r;n	 TO	 140 PACO2060PACO2090
^+ rHFCk.	 TF	 THTF N rF'NTS	 APE WYTHIN PNTNTOIIT LIMITS PALO?_100
► F (f L ( T)	 .(,T.	 FNCL}'4)	 (70	 TO	 140 PACO2110
IF (Ft (1+1)	 .LT.	 STCL.M)	 ► •O	 TO	 140 FP'ACO2120
r,
r.0	 To 	 I",0 PACO2140(++ THrSF. C6 ,0 0S ANF USfD To 	 SFT OP THE 00TPUT FOH FLANK LINES OP PLANKPACO ?150
r+► SF'ArFS	 Cia	 A P FAS (IIITSInF,	 OF PP INT	 LIMITS PACO216014n roNITI^ ► Ilr
IF
	 (I+1	 .NF.	 'M	 WPITF	 (h•l41)
PACO2170
PACO21AO
141 F110-411T	 (Ili PACO2190PACO2200
r
GO
	 To 	 140
PACO2210
r PACO2220
n
re►
r ONT 1 (0 It
PFSnvr`
	 tit s I Ir.1N,r, AND FND NOMRERS FOR	 ARRAY OUT	 IF	 INTFRCEPT(S)
PACO2230
PACO2240
C ++ F'XrFfFPS	 P-I IJ T	 LIMIT PACO22SO1F (FI. (T)
	
.()F .	 STCLMI	 GO	 TO	 152 PACO2260PACO2270T ► (^=I ► 'T ►% = (4TrL-H — Gu M ST k ) /SAM INC* 1 PACOR280
1f(M(^r ► (;A-ASTk.SA.MINC)	 .NE * 	M0O(STCLM,SAMINC))TN=IH+1 PACO2290
r* cTrwF	 flumi4 F' U OF EXTRA POINTS THAT APF	 IN INTERCF. F'T BUT ARE PACO ?_300PACO2310
r+► 71)TSIF.F
	 T H F. wt4YNT LIMITS ON LEFT SIDE PACO2320N 0Fx=( T ls-)ri g )) * r,'Q PACO2330PACO2340r4l'F 40=40F AF)+s,0F X
TAPTS = TN TI. - NOFX PACO23SO
1132 IF(FL.(T+l)	 .i,T.	 FNCLM)IE=(FNCLM- SA MSTR)/SAMI NC + 1 PACO2360
r+ PACO2370
B-65
iF TI-F: P ACLMP	 F( ►PTWAN	 At
C• SET PRINT LIMITS IN THE 1-110 LIMITS WHFN THE NUMBERS WOULD EXCEEDPACO2380
r* )) 1A ON ANOT44 PASS THROUGH THE DATA PA 0 390
PALO 400l IA* N-%TRA
IN F-XTRAIMA	 OT	 IF) (iO TO 140 PACO 410NSFTSOE-14*1 PACO 4 0PACO 24 0( NPNTS:NSF..TSMMtJr PACO
rONTINi ► F PACO460ra 15c►
rMPAC0 480( CHFCK	 IF 14FFnF. n DATA IN THIS INTENCEPT IS IN TWO HUFFF PS
r» PACO2490
IF	 (ROFAU + NNNTS	 I.E.. 	 NOWPO)	 GO TO 1`4
CPACCO2SOO
(
r as	 COMPLETE LINT IS NOT IN AUFFFO •• PACO2530
r PACO2540
r	 I ANY OF L.IPP`	 IN CURRE NT HOFFER? PACOS550t 0IFF - HOF An - I+!urRO -
	 1 PACO 560!F	 IPOFAII	 ,I E, NnwRl7)
	
60 TO	 157 PACO2570
r	 NONF OF C04PPNT LINE IS IN HOFFER* SET NFW HUFFFR POINTER TO PACO2590
( C	 SKIP OVF^t FxTkiNF0105 POINTS PACO2600ADNESS = AI ►kFSS	 + OIFF PACO2610
Twan = TwNU - nIFF PACO2620
ROFAn =	 1 PAC07630( +O TO 1 65
r PACO2650
r	 Sr1MF OF CLJRkENT AlIFFFW IS NEFDFn• MOVE;
	
IT TO BEGINNING OF BUFFF R PACO2660
I F,7 KOIINT = NOW Pr) - MOVAD +	 1 PACO2670( nU	 104 11
	I	 =	 1.KOUN7 PACO2680
NUFFk ( T)	 a P tJFF W (R0F A0) PACO2690
)h0 PUFAI! = HUFAn +	 1
027710PA	
(( 4 F SF_ T r^liFFk	 ApkF S TO F NO OF 00) DATA PAC 02720
Q IIFAo
	
=	 KOLOI
 T	 +	 l PACO2730
(7 PACO2740
r	 NFAn OA74 , INTO	 PAMINCFN OF RllFFFR PACO2750( 14c^ NOWP O = MAAROF - Qr ► F 40 +	 1 PACO27601h	 (Twlol)	 .LT.	 t l 000l))	 NOWRn	 =	 TWRO PACO2770IF
	 (1,104141)	 ,LF,	 0)	 GO	 T4	 16A PACO2780
rA1.L
	
kPFA0(A0RFS 0 •F4UVFR(HIIFAn) of NOWPn+STAT) PACO2790t A016,55 = A0 W F SS + NOWRO PACO2800
TM, o ► 1	 =	 fikPn - mouPn PACO28101<ct o1 ► FAI,^	 =	 1 PACO282O
( ra CAI J_ CLt1ST	 Tn (PH rAIN THE CLOSTFN SUBSC R IPT SO TTHATT THE CLUSTFQ
THE
PACO2840
PACO2850ra #CL5Y ►-1HOLS CAN PF COMNUTFn FOR ESET OF Fl 	 WITHIN
ra STAKT(STCLMI	 AND FND(F_NC.LM) PACO2860On r.ONjT iH OF PACO?870
oao;c! F00MAr	 ( 9 1 1-.IF.CLUSTN	 1-10 6 .2I6 9/9 10I7) PACO2880CALL CL UST	 (HUFFN(PUFAD) r NSETS• CLOSTNe KL8C9 AEN(LV'M)) PACO2890
r wP I 1 E L 1 wF. nF DATA ON NE W FILE	 •• PACO2900
r	 PFsF7 FND OF FILF; INDirATON IF LAST RECORD PA 02910
PAC 02920IF	 (I T^1F	 . t; T.	 (LINFNO	 LININC))	 ENDTAP	 =	 1 PACO2930I F	 (XTRa	 .t il.	 0)	 rALL	 MIF?TLN	 (CLUSTN.FNDTAN)
PACO2940
1'-n11 PACO2960ra
ra 5Tn4' SY M ^+01,5 FnN OUTPUT PACO2970
nU	 173 K=IN.TF PACO2980
L=i+1 PACO2990
r ► I I'^=CL I )ST^+(1	 1 PACO3 00
C SF'T SY M *iUL--THF' +UHSCkINT FOR SYM IS RESET TO 1 THROUGH MAXPOP PACO3010
wTFMF = NSYHH( NUM ) PACO30?0
I=^^nf1 (ntSYN,h (NI1 ► +) -1 •^+A)IPI)F'1 +1 PACO3030
IF	 (	 J	 .LF.	 0	 !	 J = 47 rACO3040
I. ►W r4T= M Ax6 (I_rvCAT.J) PACO3050
n s )T!1' ) =SY M, (,J) PACO3060
r'a CAVk TNF (,PIJMRFP OF PIXELS ASSIGNED TO THIS CLUSTER PACO3070
171 ^' 4LK (,1) =N-LK (.,l) +1 PACO309n
r aia	 Pp Tiq	 LINE OF OUTPUT ANTI RLANK 8UFFF. P •*• PACO3090
WkITF	 (69?7 c+)	 LINT•	 (OUT(K)•K=IvLPTS) PACO3100
IF
	 (LI N ► F	 .LF.	 4)	 wkITE	 ( 399275) 	LINE•	 (OOT(K ) 9K=IvLPTS) PACO31101 tto?kAT
	
(?+t. T5. ?X,110AI) PACO3120
Q?7S
FOOMAT	 (?X915.?X950A1./99X.S0A1)
PpCO3140
nn 7N0 K =1.110 PACO3150
a gl) nUT 0O = HLANK PACO3160
B-65A
PACO3170
PACO3180
PACO3200
PACO3210
PACOJ220
PACO 230
PACO3240
PACO32SO
PACOJ260
PACO270
PACO3280
PACO3290
PACO3300
PACO3310
PACO3320
PACO3330
PACO3340
PACO33SO
PACO3360
PACO3370
PACO33HO
PACO3390
PACO3400
PACO3410
PACO34?0
PACO3430
PACO3440
PACO3450
PACO3460
PACO3470
PACO34SO
PACO3490
PACO3506
PACO3510PACO3S?;)
PACO3510
PAC01540PACO3590
PACO3560
P4CO3570
PACO3580
F'ACO3590
PACO36n0
PACO3610
PACO36?0
PACO3630P ACO364 0
PACO3650
PACO3660
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fAAwot) ,_'rop- eo(tnoNl ►FS0= MAKr)1N /N0FF.AT a NOFF.AT
f'll)F1'.il =n
nATAPF. SAVTAP• MAXFFT.R
MAXni
v
9 MINDIV9 SPLMAXoR
NOFLn3•RMAXFLO9 NOFLn2•
NOFFTP• NOFET4 9 VARSI	 +R
X5I7	 • NOSPFC• NORIS +R
KFFPLV• PRTLEV• YSIZ	 •	 p
SPCRAS+ NOCLS3+ PCTSZ +R
HISVFC(30)91NVENT(30)99ESTVC(30)k
COMMON/CL( ►STN/ 1HFGTN.TOTWQneCLSNAM•IPT+NOFLn+ SYM(61) 	 N1 	 LNCAT• Q kNT(4) • KLHC • PRTIOE• PPOUT• TOYPIX+ 	 R? SCPA"tok11FPIX.NUFTO'i9N4l1FSnr ynUMPot.RUFn	 R
'a. MA04 F. ANFA v NWOS• N WUHS+ NPTS • LMI#F. T01 •NOCYCL	
k
TP-TF(fP TOTwNn,SYM•PLANT•NRTME•PROUT.TOTPIX.SCRAMI9 pl1FPIX•HUFTnT	 R
1 .CLSNAM	 R
fa
r*
r Ir
^^ ar
r ++
fu
ra
ra
r
r
R
B-72
AF11 v : WAOTP FORTRAN A
T PT* REAOOA00
1F(N Ch.G1.01
	 wkITE	 (1.15001
	 NXTCLS REA00810
: ^• REAOOezor• PfAn A FIELn OFSCRIP TION FROM CAROS. Rr:AO0830
PO 1CK * LARh-An(ARRAY(IPT).ARRAY(IPT+2)•FLnINF•ARRAY(IPTOI)
	
) REA00840
IF(ICK.LT.0160 TO00
150
REAOOBSO
TO
O)V sAkRAY ( INT+I) ^RtEA00870
NO;Ln*NOFLD # 1 R AOOdAO
NSAMP*(SAM^ENn-S AMSTR) /SAM INC+1 R A00890k FLn%AM*n R A00900
IN*Ij PT+2 REA00910
l 0+.100(1)	 PT)•wkTTE	 wCiFL1 ► •ARRAr(	 •NV*SAMINC#LININC•(4NF AY I D 91*IA•IE) REEA00930
F
r•
RIA00940
r• Pf1CITION TAPE FOR THIS FIELD REA00960CALL
	
F1_ f)T f)T(FLnitjF.FFTVF.C•A4OFEAT) REA009701 KNT=O REA009RO
r no	 Tn I.INF. sLINSTwvLINEND.LININC PFA00990CALL L 1r+* Q0(IDAT 4 . FNDTAN) PEA01000TF (FPjnTAP.Fn.
-1) 6O To A00 R► A0 11 0 0( r• REA01030FTNn sAmpt.F, INTERSECTS FOR THIS LINE - NIsNO. OF INTERSECTS
s'
 CALL F;)LINT(ARRAY(IPT +2).NV*FL9LINE9SAMPSpNI) REA01040
a
( r• %TnRF nAT8 014 THIS LINF.	 INTO OUTPUT RIIFFFR REA010 60
no h0
	 T=1.w1.2 REA01070
TN	 =(FL.(I)-SAMSTR)/SAMINC
	 +	 l REEAOl0AO
TF( MOr)( SA+STN.SAMINCISANE*	 IFL(I).SAMINC))IR REAOIIOO► mon	 =Id+1
TF(IN	 * 6T.	 TF)6(1 TO 60 REA01110
n4 50 J=IN.TF REA0IIPOKNT=KNT+I REA01130
no 5 0 K=1900FFAT REAO1140TWAf)=IW ►+U	 +	 1 R A01150
,^-	 'tTF MP =	 (K=1) a^ SAM^P) .
r^" rR ► 1F (T ^^srt)1	 =	 n^T4	 M]	 (I TFR) REA01116C0l REA1 170
r, rK FOR FOL.L b1)FFEN9
	 WQITF SUFFER IF FULL REA01190
TF(Iwpn.LT. 14UFSTZ.)6O TO 50 REA01200
TOTwKD=T( ► TiJP0	 +	 IWRD REA01210(
CALL kw4lTF(AonkfS.	 CHUF(I).
	
8OFSIZ.	 LSTAT) PEA01220C CnU^.'T 0CC0 61 AivCFS OF VALUFS FOR TEST OF SCPAMHLING REA01230
rALL	 TFST	 (rHUF(I).
	 HUFSIZ.	 ITFS1 9 	ISOM) REA01240
nQ41 F004AT
	 ('	 AnnRF I%oP(JFSTZ•ISUM= 0 92I109/9(10I7)) REA01250
AI')l)HES= AJ)ORF5 	 +	 6OF5TZ REA01260
TW D 0=0 PEA 1 1270
50 CONT T N1Jk REAIi ?a061 Cn4TIN))F REA012190
FLn5AM=FL0SAM+SAMHS RFAOI300
70 r0NTIN0F RE A 01310
r REA01320
r E MPTY PUFFEk REA01330
IF	 (Iwkn	 .F_ r4.	 0)	 GO	 TO 75 R A01340
ToTWkD = TOTWWD + TwKU PEA013SO
CALL RwRITF	 (ADnRES• CHUF(1)•
	 IWRD• LSTAT) REA01360
CALL
	
TEST	 (C4UF(1)9IwRDgITEST.ISUM) REA01370
75 r0l"TINUE WEA01380
C REA01390
TNT	 =	 IPT	 +	 `JV*P	 +	 2 REA01400
APRAY(TPT)=K NT REA01410
'^O	 An
	 T=I ph REA01420
IPT=1NT+1 REA01430A0 4RRAY ( TNT) =FLf)TNF (T) REA01440
TPT=INT+1 REA01450
IF'(TPT+30	 * GT.200O)GO TO Inn REA01460
r,0 TO ?Q REA01470
r • REA01480
r • rLASS NAMF CARD ^NCOUNTEREn - RERFAD PREVIOUS CAkU TO GET NAMF. PEA01490
100 '4OCL=NOCL+1 REA01500IF (NOCI..GT.I i 00	 Tn	 120 REA01510PFAD(3n,1101)	 NXTCLS REA01520YQTTF	 (6911010)	 NXTCLS REA01530G0 TO ?A REA01540
r REA01550
r REA01560
12O rLcNAM=NXTCLS REA01570
PEAD(3n.110n)NxTCLS REA01580
H-73
iFTLFt-wFAOTP	 FORTRAN A
60 TO 155 RE	 1590
r RAO1600
R A01610ISO CLSNAM:.NATCLS
1 r+5 LASTwI R AO 620
•^^• SCPAMRLE nATA REA016 30fr
C PURPOSE!
	
SCPAMRLE THE ORDER OF A SFT ppF INTEGERS• IN THE
of
R AO1650
af RANGE	 1	 NPIXEL • AND USE TH15 SCRAMBLRD SET
OF
A01660
r INTEGF_RS TO SCRAMBLE 	 HE LOCAT ONS	 N UT DATA
OUTPUTIwTTHIN THE INPUT DATA BUFFFR.D 	 SCRAMRLFO
REA01670
REAO11690C
f DATA ON THE ARUM. REA01690
r AlIFTOT a N0. OF AVAIL WORDS 	 N SCRATCH AREA • ARRAY • REA01111700
16f% TOO a 16000 REA01710
I+UFTOT
	
I
	 TOP -	 IPT+1l	 )/NOFEATI	 • NOFFAT REAA1720
C "OFSI7 a 1;20'F  TOTAL WORDS ON FAST STORAGE DEVICE BUFFER (ARRAY) READ 730
40FSI7 s HOFTOT/2 REA01740
NHUFS[w s 0 REA01750
r NownS = TOTAL NO. OF WORDS AVAIL IN FAST STORAGE REA01760
C TOTwkn = TOTAL NIIMHER OF wORns IN ORIG DATA ON DRUM REA0770
r
RE
EA017ROSCRAMI = 1ST woRn OF
I
 AVAIL FAST STORAGE + LENGTH OF ORIG DATA UNLESS
r SCQFCCAk^ASUHSFrIfNT N ACfESS T HY 9 5U8RfUTINESSSTATIS F AiJO AClA5Y1 DRi1M • READ 810
C REACIPPO
r ( pT ,1ST AVAII WOOD IN SCRATCH AREA • ARRAY • REAOA30
r i:i11FSI7 =	 1i;? OF TOTAL
	
AVAIL WORDS IN PUFFER	 @ ARRAY $ REA0840
C RIJF' N 1 X a S 12f. OF	 O AWR AY • !NO OF CHANNELS REA01 A501 NO 941FPIX s 0UFTOT/NnFFAT REA060 18
r •+►•	 INITIALIZE REA01880
r Z 2	 7014(	 145927	 ) REA011840
C kf_An THE INPUT PIXELS FROM DRUM INTO THE BUFFER SPACE• AND RFA01900
C
SCRAMNLF THE PIXELS IN THE INPUT NIIFFFN
REA01910
r mAnOR - NEXT woRn OF URIG DATA REA01930TNAono	 =	 I HF i:I P1 RF. A01940C n11TAnn = NEXT NAIL worn FOR SCRAMHLEn f1ATA REA01940
OUTADD
	
SCk'A PA 1 REA01960
r N"41 a NO OF CHA NNE LS - 1 REA01970
MM1 = NOFFAT - 1 PEA01980
r. RFA01990
r, CALCULATE TRIAL SLICE	 ••• REA02000
r VRUFS
	
= N(j. i)F HOFFF.RS OF DATA REA02010
r TOlwwn = TOT AL WORDS OF nATA REA020?0
r, FEAT
	
= NO OF CHANNELS i,EA02030C 'AAYH11F = M AXIMI O M HUFFFR SIZE.	 M N0, OF R1IFFFPS kEA02040
C Ir LICE	 = LARFF'ST CHUNK THAT WILL FIT jN A BUFFER • NFIUFSD TIMES REA02050
r SFCTION g ARkAY CRFATEf) FkOM SLTCES 0 	 nATA FROM F;ACH BUFFER REA020AQ
r REA0207P
r CAIL.0	 TK[AL
	
SIT IrF REAO20A0
RFA02090?nn N411F,
	
-	 (	 OTwkn +	 FiUFSIZ -1)	 / SUFSI7
;)1n MAXHUF = HUFST7 * NHUFS RLA02100
TSLICE =	 tMAXNUF/NNUFS)	 / NRUFS REA02110
r SLICE MUST AF FvF N MULT OF NO OF CHANNELS REA021PO
TF	 (TSLICr	 * Gto NOFFAT) CO TO ?30 REA021130
REA02140r
wijTTF	 (h.l?an)	 TOTWPn•NF)UFS• 	 NOFEAT• TSLTCF REA021SO
12?r)	 FOOMAT	 ( I NF Af ►TP--EPRnR IN CALC BUFFFN SLICES• TOTAL WORDS = 9 9I89 REA02160
1	 I NO W05 IN HUFF	 =	 9 • I60	 NO CHAN= 1 .16. 1 	TRIAL SLICE= 0 9I6) REA02170
CALL CMFkk REA021SO
REA02190
C CALC, SLTCF AS FVFN MOLT OF NO CHANNELS REA02200
,40 SLTrF =	 (TSIICF/NOFFAT)	 a NOFEAT REA02210
r TRIAL WO RDS MEAD =	 r	 1 SLICE FROM N FIUFFFPS) 	 N AUFFER4 TIMES REA022?'0SF;CTSZ = SLTCF	 NPUFS REA02230
TOTST'S = SF.CTS7 a NRUFS
REA02240
r
r +,lllfwH}u OF
	
t0kOS IN EACH PUFFER w NO OF PUFFFHS MUST 8E .GE.	 TOT WDS R'EAO?260
60 TO ?40
RE A022'RON4il)FS(1T4NrlIFSF^ lOTrlk(1)G(? TOn REA0(12300r
r REA02310
ro1jrTtIUF REA02320r P4o
r ucnn hi N1IFFERS OF DATA REA0234000	 600	 K =1..r•jHIlFS•l REA023500rC ^.	 ,„	 !' ^,;"i REA02370
I	 •4itf
5-74
n
tt
t
A
t
t
l
FIL
	
QEA0TN	 FORTRAN A
r ••• READ SLICES OF DATA	 ••
E
•
C
• REEEA022390
r SLI:
C
EOETASTkE AD SOmF DAOAINRFIWSTC
ECTIbNON EXCEPT POSSI9LY LAST
REAOS400
C
MAWR : NEXT WOQn OF ORTG DATA REAO2430
4 10 RAnRES = INAnD p +	 (K-1)
	 • SLICE R A0245o
NWOknS s 0 REA02460
r REA02470
NUx9n z 1 REA024RO00 420 J = 1 •NNI)FS kEA02490
SIM) : SLICF. RF_A02500
rURAi)S = RAnpFs +	 (J-1)	 • SECTSZ REA02510
r' REA025?0
r CK IF MOPF DATA IS NEEnEn FROM LAST RUFFFR REAO?..530
IF	 (T6TWRn - CURAnS	 .LT. 0) GO TO 420 REA02540C TF q (TnTwPf) 1).LT. LASTWDT SURD = TOTWRD - CORAOS • 1 RFA02570
rALL PRt=AD (CURADS• RIXEL(NnXRn)• SI7P09 STATUS) REA0256n
NOWRll : NnxRn + SI7.RO REAO?590
Nwniuns = NwnRUS • SI7RD REA02600
4?0 rONTINUh REA02610
r REA02620
r REA02630
CONSTROCT A SET OF SCRAMBLED INTEGFRS IN THE kANGE 1 - NPIXEL REA02640r CRFATF SC p AMNLFO	 INTF(3EF?S ONLY WHEN RUFFFR SI7F CHANGES REA02660
1345 CONTTNUF REA02670
r NPIXFL = ► )C► . OF Sf TS OF CHANNFLS IN ONE PUFFER REA02680
NNTXEI	 = NWONI,S/140FEAT REA026QO
IF	 Ox	 stiFe	 2	 .ANT).	 LSTNPX	 .F.09 NPIXFL)	 GO TO 490 REA02700
1,_STNFX	 =	 NHTXF.'1. ?0REA027r
SKI	 44A	 1	 =	 IoNPTXEL91 REA07730
44n NUM(1)	 =	 1 REA02740
r REA02750
NP1
	 =	 NNIXE:L	 +	 I REA02760
r REA02770
)In	 4010
	 T=1.491 REA02780
r Pc' 02790
DO	 451►	JI0=1*NPIXFL ,CA0280n
J	 = NPTAF'L
	 -	 J10	 +	 1 RFA02810
K	 =	 ONTF (1.) RFA02F4?0
F J = J REA02830
NN = FJ u	X	 +	 1. REA02840
i_L
	
=	 14 03 1	 -	 J REA02850
NTF'MP
	
= NUM(LL) REA02860
NUM(LL)
	
= NUM(NN) kEA02870
450 NUM(NN)	 = NTFMR REA02980
C REA02890
4611 CONTINUt REA02900
r PEA02910
r REA02920
C a+►r SCHAMHLE DATA	 a+► +► PF.A02930
r NnwTxrL
	 = r,)U. OF' SETS OF CHANNELS IN ONF HUFFFR REA02940
4 ►4n NPXml
	
= NHTXEI-	 -	 1 REA029S0
00	 x,00	 1=1•nIHXM+ 1.2 REA02960
N = NUM(I)
	
a NnFF_AT - NMI REA02970
1.	 =	 NU""(I+1)
	
a	 NJF( AT	 -	 NMI REA02980
r 'FAO?990
C Nnr F AT = N+ ► . OF CHANNELS RE A03000
F!(;	 4Q0	 J=1.NOF'EAT•1 RFA03010
NN = N + J - I REA03020
LL = L	 + J -	 1 REA03030
T EMP = NIXFL(NN) REA03040
PTxEL(NFv)	 =	 PIXEL(tl_) REA03050
490 PIXF'L(LI_)	 =	 TFMN REA03060
501) ('ONTINIOf- REA03070
r nno FACTOP TO FACH PIXEL REA03090
r0	 r,10	 1	 =	 1 g NwORD 1; REA03100
7	 =	 IIIITt' (1 .) REA0311 0
X	 =	 /	 -	 .'s REA03120
PIYFI.(T)	 =	 o TXFL(l)	 +	 X REA03130
C()^)TI(Nil W REA03140
r REA03150
r REA03160
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FTI.F, t WEAnTP
	
FORTRAN A
C	 •00 WRITE SCRAMBLED DATA ON DRUM •*•r
r	 KIT THE BUFFER OF SCRAMRLED PIXELS RACK ON THE DRUM
C OUTADn s NEXT AVAIL WORD FOR SCRAMBLED DATA
C PIXEL = SCMAMHI . FO DATA
C NWORDS s NO OF WORDS IN C5URRf_NT BUFFER
CALL NWRITE( OUTADn •
	 xgL ! NwOR S • OSTAT )
r COUNT OCCIIRANCFS OF VALUES FOR TEST OF SCRAMBLINC
CA L TFST (PIX L•NWORDS•NTFST•NSUM)
OU AUO 
'
s UUTAO • NW6PDSr
An"	 CONTINIIE
RETURN
700	 WRITE (f5.130")
CALL CMF.R4
A0" WRITE(h•4400)
CALL CME P
1 0" FORMAT 0 0A•A4)
1 00 FORMAT(# FIELD DEFINITION INFORMATION EXCEEDS 2000 WORDS• ►
1400 FORMAT(I FNh—OF-TAPF REACHED BEFORE FND OF FIELD$)
104 FO0MAT(//40X9 9 FIELnS TO Rf CLUSTERFD FOR CLASSo91X9A4//
• i6X• I SAM ►+L.F t .3X• t LINE • /5X9 1 FIELn NAMFI•3X•
• ONO. OF VFWtICES • •3X9 l INC. • •3X• I TNC.^•30X• 9 VF_RTICES 0
io,,n0 FO%MAT(iX•T?94X
I
A4 .12X•I2. 1OX•I2.6X•T?•5X.
• S M 9 ,14• 0 . 0 . 4• )9.2X)/? .(S2X•S(f(f•T4•9•O•I4•9)l•2X)/))
FNn
A0033331II1?0
A032An
AO 30
AO 240
A032SO
A03210
A032A0
A03299p0
A03310
A03330
A03340
A033S0
A03360
A0:1370
A033A0
A03390
A03400
A03410
A03420
A03430
1	 S
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l
i
f
.t
l
l
l
l
r
r
r
r
r
r
r
r
C
C
r
r
r
r.
SEP00010
SIP00030
SSP00040
SEP00050
SEP00060
SIP00070
S P00080
SEP00090
sEPoolon
POO 10
SEPo01?oP00130
SEP00140
SPOO 50
SEPOO 60
SEPOOI80
SEP00190
SEP00200
SEP00210
S P00220SEP00?,30
SEP00240
SEEP0026 0
SEP00270
SEP00280
SFP00290
SEP00300
4EP003)0
SEP003?0
SEP00330
S
EP00340
EP003SO
SEP00360
SEP00370
SEP003POS "P00390
SEP00400
SEP00410SE:Pn04?O
SEP00430
SEP00440SEP00490
SFP00460
SEP00470
SEP00480
SEP004QO
SEP00500
SEPo0510
SEPOOS20
SEP00530
SEP00540
SEP00550
SEP00560
SEP00570.
SEP005AO
SEP00590
SEP00600
SEP00610
SEP00620
SEP00630
SEP00640
SEP006SO
SEP00660
SEP00670
SEP00680
SEP00690
SER00700
SEEP00710
SEP00720
SEP00730
SEP00740
SEP00760
SEP00770
SER00780
SEP00790
^	 s
FILFt SEPFR	 FORTRAN A
rS71
SU4ROUTINE SEPER(KL)
THIS ROU
EE
TINEg 15 CALLED WH N VER T HAS f!EEN OE RED THAT A
REFSTSPL I T OR1 /l1TNE SPL# FOR f3 0. ^HSUCLUS 
ED 
^r 11 SUSLYROW N SPL
	
AND FFFIICC NT S?A 	 g
NAVE NOW BEFN GATHERER TO CON 
A. 
THAT THE LISTER CAN E
SPLIT
II
UPP ON A STATISTI CALLY
AA 
I NIFICANT I S O
f
	 SSTHE
IMIiGHTFit 
TAKE
TERS TOLTHEESAME IEVE^NASBKL iISELF9LLKLTIS
THFN ELIMINATEn.
Mt NS nN NTA ( 3? )
n MENS ON IN0EX127)•LSUBS(30)MYPER(29)• DAnJf2e1•NSY t12)•
1 CUM( 6)•PRTRCM(7S) ;CINt241•t23)•^PROPf22)•SPFAC(2211•
ON114)2 WADJ(2o1•W(91.OPRO(18)•0W( 	 VOLINt 6)•VOL g TCW1 .00•
I PARAT(13)•() SS( 2)•PPASS(12)•PS,t11 ► •OLINf101 CONO(7)•q)
n MFN
1
I STON VRIN(4 S1)•GENii
t ^	
1)• t999196RFFt99g19ALINK(I)
Fg11VALE
NC.F
 tL{NK13LSUBS1i^OF. N I IIVALENCE tL	
SjLINKl3l1•DEXt2711
N 
	
( UK 	 • ILINK1311 •IDA041 1122
1 M INKf31)•NSYMAt11 2 )1•P UMt26 ) 1• IL 1N Kt 31f • P^IRCcM(25))•
2 ILINK13 ) • CTN(2411 • (LINKt311 •CTO?1231) • ILINKt3111 PROPt221)•
tL NKt3 )•SPFACt ?1'1 ► • ( L 1 NKi g
H oDCON04 ; )
!•WAOJl201)• 1 INKi3^1 tWIm 1•
4 f NK(3 )•OPWOP(1A)). (
( I
• OWtl7))	 LINKNK 3l 	 RA 6)1• ►
IL NK(31)•VOl.l0(15) ► • (LINK(3 	(L	 1311•P	 (13) ) o
6 (LINK(31)•nj%s(1?))• (LINK(3311)•PPASS5t i2))• t INK``31)•PST( 	 1)•
7 1LTNKf3j)9OCIN(10)). tLINK(311•PCc0 A(7))• I INK(3
11 1.O
•VRJ ^ )IN•
f3	 •rEN17)1• (LINK(3)•OPRjOR(9))• (L NK(3OENf11•9 L NK (31 ))•(+PFF(A)). (LINK( I).NT®®®®f33 11
C 
LINK t3
MMON/CLUS/ JUNK 0 21•NARL•NTOP•NTB ?M.NWANT•LINK(140001
nI MENSION MVAKt31)•LR(3)9LV(3)
FOUIVALENCE (LR(1)+LVRIN)•(LRt2)•LKURTI•
1	 (LR( i)• LnVAN1•(LV(1).LSUM)•(LV(2)•LSKFW)•(LV(3)•LOSUM)
COMMON /MIST/ MOOMM•LR.LV•NINCLS•MXAR•WTINIT KROOT•EPS•OELT
I	 AMA•UI^CON•XOVFLO•XUNFLO•WADJ N, ELIMTH.SEP^H.VFAC AMM• OL^H•
iP	 INDVVL.WFAC.NPTSO•PARATH•SPMVTH•DWFACSPACTM•AM FAC•
3	 AMnMIN•4MOMAX•AMORAT•VOLLIM•81AS•PJON•VRJOIN•WSIM•WDELSM•4	 PFTTEk•MOOF.00PLFN9SPCOA
C
C
r
r
(1,
r
C
r
r
f,
r
r
r
07
r
COMMON /STPAR/WAIT•CONLV,SKRND•SKCHI•TRRND•TRCHI•UNKRND•URKCHI•
1	 PACCEL(?)•MACCEL(?)•VACCELt2)
*** CALC NEW PATIO ANn PASSF •M•
KS=LS11PEV (KL)
N = LSIIHS(KL)
PRINT 5"11. TNr)FX(KL),INOEX(KS)•INnEX(N)•SPFAC(KL)
wN TF. 0.5711 INDF.X(KLI,INnEX(KLS),IN()FX(N)•SPFAC(KL)FO MAT t 0 (1***SFPERATE. 9 .(39 9 SUPER SUPS • r213^ • S i^FAC 99E11.5)
NAT I(?=PkOP ( KL) /FHIkCM (KL)
PASSF=PST(KL)/(PCUM(KL)"PRTRCM(KL))
*** REMOVE KL •*•
K	 - FIRST OFFSPRING OF PARENT OF KL
FIRST WE FINE) KL IN THE LIST OF LSURS OF KS. AND REMOVE IT*K=(-SUNS (KS)TF(K.NF.KL) 130 TO 20
FTwST OFFS PkII,+(: OF KL = K. RESET FIRST OFFSPRING TO LINK (KL)LS1104S(KS) =LINK (KL)
GO TO 79
F T'd0 rLl ►STEFH KL
Pn KnLn=K
K=LINK(K)IF (K.LF.0) 60 TO 6601
TF(K.NF.KL) 60 TO 20
5FT LTNe OF KOLO = LINK OF KL
?r,
 
LINK (KOLO) =LINK (KL)
CHECK FOR VOIn SURCLUSTERS OF KL
PPOC1 Sti EACH SORCLOSTFR.
?9 M=I.SUNS(KL)
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4 .
FILF1 SEPER
	 FORTRAN A
'(0LOwKL stpoORoo
lA CONTINUE SEPOosto
dF	 (KoAT * O) GO TO 614 EP008P06!S6
	 WTNT	 6649KL*K9KOI.() SEPOOA30
464 FOWMAT( 0 04An SUPINDEK IN 55F_PERi KL•K• K OLD^ 0 22I6•I12)CALL. CLPRfKI.•66696FN( SUM) * GEN(LSKSFWI,6 N(LKU^T) SEP008405 P000so1060(160CALL CLL')HIK0Ln•h66,p GE	 (LSUM) •GEN(LSKF ) •GEN(LKUP))
RETURN
SEPOOSAO
r
MM• %FT PARENT OF EACH OFFSPRING FROM PARENT OF KL
SEP00900
C
614 rUM71Nlic SEP009PO
L5UPFQ(K)zK5
SEE P00930r
C	 CALL. nENCAL TO ADJUST THE DENOMINATOR OFFSET AND PROPORTION OF KL 5EP009S0CAL. OFf4CAL(K ,p 0 ATIn9W(KL) ) SEEP00960
0ST(K) mwST(K)*0AS5F
SEP00970r
r	 AFT NFXT S I R L I N N, SEP00990
O(OLO :K SEP01000KmL INK (K) SEP01010
IF(K.AIF,O)	 An	 TO	 10
SFPOIO20r
r	 SFT LAST OFFSPRING OF KL TO POINT TO OLD 1ST SEP01040
C	 OFFSPRING OF K •S PARENT.
OF
SEP01050
r,	 SET KL•S PAREN	 TO POTNT TO 1ST OFFSPRING	 KL
•«NSEp01060
(
r	 KS	 _ PANFNT OF KL SEPOI090
r	 mow Ant) TAE SU"CLI)STFR LIST OF KL TO THAT OF KS SEPOI090
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IITF I^+Q	 =	 !)MAXI(-.9Q ga9900•ITF.MP) SPL01990
T,)TFMN
	
=	 r)mTrJI (.(4999 g9n0#IITFMP) SPLn?nn0(*1 IN	 =	 SAH/S(114E ,;)	 DiIIN1(2.n0.n5t7PT(FPTpf)Co%(o3333331300* SPLO2010
1	 ()APr0S 4 T,)TF t-+ F) ) ) 1 SPLn2o?o0 iFS=?.nn r S ( THE r,) /nFL IN-.51)n*TRN SNL02n30
r IN ANY CA';F ► 	 C WFATF	 FACTnR USFD	 IN MFAN nISPLACFMFNT CAL.0 SPLOPO40i1Q Of1,FAC=Ot1.1 Nj+A da*OAKUPT/OHSKFW*. cmn+2.SD0/OS(JRT(1)AHS(TRN1/AMO) SPLOPO riOr
SNLn20b0
r SPLn?070
C rFn,FkATF	 C	 UAL	 INITIAL	 VALUF C SPLO20POIan	 115	 i=1 •'*c) SPLn?OAo
F1=1./Eli) SPL02.100SPLO2 1 10
r I N ITIAL ('( ► vAr4 1ANC:F	 MATRICES	 AND ROTATION MATRICES SPLO21PO00	 1) ?	 J=1 . fM4 SPL 02130O5(: (J• I) =F I+^++wT (.). T 1 SPLA2140S(;(J•I ► = OF- 0 SPL021SO
1I);)TAII(,J	 T)=nF0 SPL02160CC CALC11l.ATF MEAN OISkL.AC,FMFNT 	 IISING S KFWNF SS SPL021AOFRT= (n ci.4H T (()+." n X 1 (nl)0. 3C. UO a F VURT (I) +TRSO)) -TRI+l) 4 .2Sno SPL n21 90
HTP=?.*FNT+TNN SPL02200
r)F I (T) =4. w S (I) a HTR/ (I)FLFAC+HTR*HTR) SVL02?) OTF (I. N+F. I I "F5)	 GO	 TO	 113 SPLO2230('
r SQFCTAL CALC,UTATICN ALONG MAY NEG FI6FNVFCTOR SPLn224nk kT =11HF S SPLO2250
nF 1. ( I ) =0EL I f, ; SPL (12260
Ill	 S T r- SPL02?70
r, SPL02280
C CAL CIJL ATE•.	 C(IVAP I ANCE	 MA TN I X	 DIAGONALS SPL022QO
DDS(j)	 =	 >.(,n n Sl(+ - .on1n0 SPLO2300
nn5C^? = S 1+;+F Q T 5PL0231 0
SPL023POltr)S)j:i	 =	 i m IrI1 (nOSGi.nf)SG2) SPL02330
nr+SC•4	 = 0 m A x 1 (n,D0.Of)%G3) SPLO2340UnsG=nSQkT 1nnS(74) SPLO23S0Sr, (T . 1)
	
=	 nn5r, S`aL02360
115	 TAI1(1. T) =nSOPT (I)MAXI (SIG-EHT•.001f)O)) SPL02370
_ z	
_ --7
FILES SPLIT
	 FORTRAN A
CALL "LT ( nkT+0SG9DUM) SPLO23AO
C	 INITIALI7F ITERATIONS SPL02400
SST?=-•OAFO SPL02410FIES T= l n'TO SPL 024 JOT TFRs(4 UL0?440r
C.	 TTF.RATTON CYCLE STARTS HERE. SPLO2450
r SPL 024,0
c	
CAI.CULAIE OAJFCTTVE FUNCTION.
SSSPEOP470
f	 TEMPnRARTFS 0FNENOINr ON GAM
SPLO?5f9► 0
1SA GP=.SOn « (1.nn+GAM) SPLO?S10
+M=•5D0- • SJ0*6A M SP 0?520
AA=M*GPLA SP 02530
HR= 1.5f)n •GANMCiAM-.Sp n SPL02540
r SPLO?550
r	 CAI,C SIGM A Sfl.•	 TAI) SO AND DIFFERENCE	 (nS0) SPL07560
t:ALL	 MLT(FNF95(;• 4;G) SPL02570CAI.L
	
MLT(VfW9TAU•TAII) SPL02590
r SPLn?590
r	 , lnTF--M9S CAUSES PkoCF.'SSTNG OF WHOLE ARRAY SPLO260A
nt)	 1 6 2	 1=1 040c) SPLO?.610
16? nSn 091)=ERF(I.))-VFR(I.1) SPLn26?0
r SPLn2630C	 CAI r nEL • *?• T Q ACF (1S0 SPLO2640
TNn=OEn SPL07650
nFLSG=nh 0 SPL02660
nO	 161	 121 4 A4 0 SPL02670
0Fl.Sra=nELSd+nFL ( I ) *DEL ( I) SPL026AO
161	 TRn=T Gn+US fl(I.1) SPLO2690
r SPLn2700
r	 c°Al.r n ; ►
 nFl.•	 ro;q Dso SPLO2710
CAI L M 0.C(w9DSQ90FL) SPL02720CALL MI.T (f)UM•DSA•OSQ) SPL02730
r SPL02740
C,
	
TF(APS F014 04JFCTIVE FONC. CALC SPL02750
SPLO ?770AH i► nk1RN+^= Sn 1- ( AM (*Tkl)
r.A^^2= ?.F0(► GA^f SPLo27AoGAMUEL=IMAM* nFLO SPLO?790
FkrOV-AMR SPL028G1
FkgKFW=OEO SPLO2810FWK(fwT;0F0 SPLO2820
r'	 VFC.TUk	 ANO Ak f-)AY5 L15EO HEWF AHE	 ALSO 0 1;Fn	 IN THE VEkIVATIVE CALC SPLO2840
C
	
rAl_C
	 ACTI)A1.	 FaNIl a ti SPL02850
r+ n	 l( 9;	 1=104 0 SPL 02860
r	 1)F,1.TA	 'I SPLn2870
5PPOA (T) =TPf)*f7F?L (T) +2F n*R (I) -GAMOF_L pnFL (I) SPLO288nT (T) =A A*SNNf1A (I) -S (I) SK-02A9000 1 66 SPL 0240 n
r	 PFI TA ? SPLO2910
FNF`(I•,,I)=.AA a I)FL I1) +►nELYJ)+GF+pf.RE(I•J)+GM w VfR(I•JI SPL02920Fkr(1V= F4CUV+FwF (I •J) **2 SPLO293n
r	 OFI_TA	 4 SPL0?940010 (T • ,P =AA* (T M6*1)SQ (T • J) + PE (1*o(JM (T • J) +RRP*M-FL ( I ) N OEL (J) - SPL 02950
I
	
(,AM714 (PkL. ( I) *R (J) +OEL (J) •R ( I))) SPL02960
^	 CALC FkRoPl;	 Im )K IJN T(1STS(FRKURT) • COVAPIANCE (EPCOV) • SKF_WNFSS(F PSKFW) SPL02980
I fiA FNK()NT=Fw0UWT+VFW(19Jl 	 **? SPL02990F kCOV=F kCOV-;)Fn*F" PF (I • I l SPL 03000
FWKIIUT =F HKUQT+ (-2F. O*VFW (I • T) +EVURT (I)) *FVURT ( T) SPL03010
VF N (I • T) =VFR ( I.1) -EV0RT ( I) SP' 03020FkF(I•T)=Fk F (T9I)-lf0 SP 030301 ,() c
	 FPSKE W=F. NSKF°w+T (T) *T (T) SPL03040TEST KIFw POTNT SPL03090
r SF)L03OhO
r	 rALC OHJFC'I'IVF F0NrTT0N SPLO3070
r	 (lNrnv•	 OP 4;KW 9 ORKUNT ARE LISEn AS PARAMETFRS DFF INEI) I II! CRLO SPL030SO
f)R,)=0"C0V*F 14COV+OHSKF.W*ERSKFW+OHKURT •FPKURT SPL03000
(;AMCbN=6AM 0GAMCFN SPL03 : n06MCF'=1F0 +6A fl *6 AM CGN SPL03110
0HJ=OHJ*GMCF SPL03120
r SPL03130
C	 rALr STFP 5I7f:	 (SSI7)	 ANn SPL03140
OH FST=Rf ST SPL 031501F(1TFPoE(a.l)	 PCTTMP=.2S SPL03160
B-84
FXPEfTsSSIl*6QAORT*6MCFSMRINKs 1.+ (FiF. ST-ORJ) /FXPf_CT
5MPINKsDMAIS(I((4UO/nMAXI(SHRINX•1.D-10)•DSMRMN)
CK TO SEE IF 1)R.)FCT VF FUNCTIONIF(OHJ F..FIFST) C90 10 17000,J FUNCASN HA S NOT MPROVEDe
SMAV n (SHRINK-1FO) •SSIZSSI ZsSSIZNSNPlNK
F MANS(SS 7) .LT. 1E - 10)
THTMPanMIN1(THIMP900J)
PCTIMPaPCT MP-PCTIMPrnAMPO.7Coll TO 1 90
HAS IMPROVEn
SHRINK STEP SIZE• SKIP NEW DERIV CALC
GO TO 200
.03170
.03180
.03}90
,03210
.03220
.03230
,03240
.03350
.03270
,032AO
03290
.03300
'03310
,03?0
:03330
03340
03350
03 60
03370
03390
03390
03400
03410
03420
03430
03440
03450
03460
03470
03480
03490
03500
03510
035?0
03530
03540
03550
03560
03570
03590
03590
036nn
03610
03620
03630
03640
n36S0
03660
03670
036AO
03690
03700
03710037(10
03730()3740
0375003760
03770
03780
0379003800
03810
03920
03830
03840
03850
03860
03870038RO0389n
n 900
0 910
039?003930
03940
03950
F ILF1 SPLIT	 FoQTRAN A
l
r
r
r
;)k.l FUNCTIUN TMPROVEO •
 CCONCLUOF_ STEP SI7_E CALC
170 TH1MPanMIM (REST-ORJ•09J)
PCTT 14P=PCTI MP+(THIMP/nBJ-PCTIMP) N DAMP
K TF04P a NCTTMP • OHJ1F tPr.l T MP M t.)qJ.I.E.nORFAC.^)R.ITER.GT .ITF9MX)	 GO TO 200
NE ST=OIAJ
DFX MAX a tXMAX
KHPINK=DM1141405UNT(FKMNS()+(1FO-SHRINK)»»?)•nEXMAX)
SSTZ =sSIZ*S"RINKSMf1Vs5S 17
CA( CM ATE'	 IIFP T VAT T VE'S
TF 4fP SCAI.ekS nFPF. NnIN6 ON ORKURT • ORSKF_ M DEFINITIONf)KIIRT=AA*()f0
	
RT
DKI?T6M=j)KlluTpl;AM
nSKEW=AA*OHgKk6
n6q= -?Fnr()KwTf,,4
TF mP VFC70kc, AND MATRIX PROMICTS
M L
	
MVF.0 (EPF_f ► •FkE•DE(. )CALL MVFC(nrnT.nSG)•T)
FALL MVFC(VnFL•VEp.DFI_)
rAi_L
	
ACf ►M(1) ► IM.11l:k•I15W)
rAf-L MVFC(vori)n•UUM•DEL)I I, ► 1TTAI.I 7 F	 V'00	 INNFW PRODUCTSTVnSQ?=AF'0T0FL=0Fo
f ! vnEL=nf u
^
TSPWn A=uFo 44 .p,^O	 AroLC.
	
TNNFR P Q oVur T5 9G
Q&4LTjs+!)rlT[ Fl.7TnFL(T) *T (I)
nvnt.L= 1)V0 L+QFL (1) aVnFL ( I)
.I SpwO p =TSPhOA+T (I) pSPkOA (l )TVnSU?=TV0S0?+n( ► M (1 • T )
171
	
TNVn ( I 1 =DSKFw p T ( I) +t)O r,*VUFL (1)
INITI AL IM FOP MUNF	 INNFW PRODUCTS
nF r4FD=nF.0
TF.PFDn=t)Fn
TNP'vn4 =()t ( ►
nvn?I)? =oEa
nCnV 2=2t 0*i)RGnV*AAC41..C'..	 OF.PIVAT T VF	 COF.FFIrIFNT	 TFMPORARIFS
n? =?F O*AA* (r)HK ► /kTa ( Hti*DVDFI._-.SFn aGAM•TVOSU2)-OHSKEWwGAMaTUFL)
n3=(.)SKFv,* (T0F)-6AManELSQ)
nS MF W?=?t.()*0c;KFWl)o4 0HT?=l.E ()aL►KU9T
w6,=nK0P T?*4iQP
0or, =-?FnaUK0HT?*6AM
,-"( 1 =r) ►iCOVaf4p
TAOI=nRCOV*rN1
IJNTF)Sf)=OSK E. ►J* Tf)F.L+OKl1RT+► .SFO*TVnSO ?-OKRTGMODVnF,L
nl)I=()KLIkl *TkD-nKH'T(;Mpn£LSO
CALC MnTkIK T1= MPS ANn DOT PRODUCTS	 SP
no) 17S 1=1 9 Mi )	 RP
nI kM U =nF kF a +nEL c I) aFRFU c I)	 P
nVn?U?=nV1 >?.nr +nEL(I)*VDSQO (I?	 SP!^  P
r	 nofL 15 THE DFI o'IVATIVE WITH kFSPFCT TO nEL	 SP
f)OFL (1) =1' ► ['I)VP*FRED (I) +D2*f)E L (I) +03*T ( I) +DSKEW2*DSOT (I) +DS*VDEL (I) +SP
 
Of) 174 J=1 • A (j	 SPTF..pf. I)Q=TF kF i)O+FRF (T •J) *r)SO (I •J) 	 SPTk?V1)4=TK?Vn4+nS(o (I q J ) +► U()M (I •J)	 SP
t	 r
r.
(	 r
c
i
r
1
l	 r
t
r,
r
5
S
5
5S
S
5
5
sS
SS
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FTLF: SPI TT	 FORTRAN A
nOYOSOuTPVn(I)*DEL(J)+TPVD(J)*OELII)
1	 +0n3*VERl1•J)*0KURT2*DUMII•J)
VEP(II•.I)sTAUI*F_RE(19J)-ppBYOSQ
174 FRF(T•J)=SGI*FPE(I•J)+DBYDSQ
FRF. ( • TTt ) =LkF (I • ) + 11N^DSQ
r
17
	
	 DSO
VATiVF W ITMNFIESPECT TO COVARIANCE MATRIX ROOTSCALL ACi1M ( U5Gr N9 FRE)CALL AC'OM(OTAU•TAU•V R)
r	 CAI. ^ DERIVATIVE WITH RESPECT TO GAM
nl,AMa(1RCf ► V* ( - s 5FO) * (GAM»OERF.D-TEREDQ) -OHSKFW* (.SLO*GAM*TSPROA•
1	 AA*oELS« *T nFL) -OHKURT*tGAM*(.25EO*TVnSQP*TRn+.SEO*TR2VD4+
?	 (kN-. SF' n) *nELSQ*DVDE) -
7	 .SFO*HH*(•5F0*OELSQ*^VDS02+DVOEL*TRD+2F0*nVn2D2))+
r	 CALC TW. SQ.1/OFMTHE GDERIVATIVE AND ITS ROOTSIIMM= OFO
Iq l)M VaOF n
nu lKl I= 1•MOS(i4Va(1MV+I)nFl ( I)*nr)EL ( I )
no lAl J=1.siq
1AI CoNTI^lIMJ
4*)SG(T•J)*DSG(I•J) + nTAU ( I•J)*nTA11(I•J)
r,R AnS(4 = SUPM*S(+TME T+SIIMV *OELMET+DGAM *nGAM*GAMMF.T
r.RAnRTm0SnQT (6PARS(i)
r
r SFT (1n AND TEST POINT
r FNTRY FNOM NO r)FkIVATIVE CALC.
1 n n CO"IT INI)F
1(44 r ONT I NIIF
SPL03960
SPLO 970
SPL03990
SPLO4000SPL04 :110
SPL040?O
SPL04030
SPL04040
SPL04050
SPL04060
SPL04070
SPL040RO
SPL04090
SPL04100
SPL04110
SPLC41PO
SPL04110
SPL04140SPL041c;O
SPL04160
SPL04170
SPL041A0
SPL04190
SPLO42nO
SPL04210
SPL042?O
SPL04230
SPL04240
SPL04250SPL 04260
SPL04270
SPL04 ?NO
SPLA42QOSPLk14300
SPL04310
SPL043?0
SPL04330
SPL04340
SPL0435nSPL 043E+0
SPL04370
SPL043AO
SPL04390
SFL 04400
SPL04410
SFL04420
SPL04430
SPL04440
SPL0445 0SPL04460
SPL04470SPL04480
SPL04490
SPL04500SPLn4S)O
SPL045?0
SPL04510
SPL04540
SPL04550SPL n4560
SPL04570
SPL045PO
SPL04590
SPL04600
SPL04610
SPL04620
SPL04b3n
SPL04640
SPL04650
SPL04660
SPL04670SPL 046,9 n
SPL046140SPL 04- FOOSP004710
SF%L047?0
SPL04730
SPL04740
r
r
r mnVF TO NF-4 POINT
I a5 SMOV =SM0V /G;4AnkTS6TMOV=SM0V*SGTMf T
no 191 I=1 •^+n5S(; (1 . 1) =5r, I1* 1) +51;T40V*nS f4 (1.1)
TAIL( I. l ) =TAI)( I . 1 ) +S6T4OV *nTA11( I • I )
1 4 l	 CONITINOIF0ELMOV =r)F l MFT*SMOv
nO 1QP	 l=1.mco
14? (IF L(T)-t.)FL(I)+,nF.LMhV*nUEL(I)(;AM=C, ;M+SM!1V*GAMMF. T*nGAM
r
TTFPATF ANO l I NITT NOMRER OF ITFPATIONS
TTFk=TTI-4+l
IF (IT F r+.GT.TTFw M w) 60 TO 2AA
r,0 T  1 tin
*** OFINJEkATE TWO nlEy %RCLUSTFRS **
SHIFT COOPOINATE' FPAMF_ RACK?nn CONTTNIIF
CALL n` (1 = TNAr,ISP'OSF OF OLO OLD HOTATION? c;n nil 251 i=1. 0+n
no ?'i l .1=1. 110?'+1 nS0(J•Tr=UHT(19J)
Dc,l; AND IlT1)1,1 A W E TFMP APPAYS FOR COVARIANCFSCAI L MLl' (f.)S(;•S69SG)('ALL mLTIIITA1l.TAU9TA(I)
f,rAFAR -HF NI A74TCF9 oUT RY THE ARHITRARY FACTOR I SPRE:0 0 FROM CRLO
no ?'+3 I =1 ,mn
nu 2'S3 J=19x10
S PPEnn=.?*SPPFn*r)FL ( I ) *OEL (J)
TF (T.FO.J) SPRFnf)=SPPFDn+SPRfn
I15^ I I • J 1 = r)Sf, (1 : J) +SPNFOf)
>F'4 f)TA0(1•J)=0TAU(T•<))+SPRE00
n O ACTUAL V<QTATIONICALL MLT (F)0M•(rS(,•nSO)
('ALL MLT0)5A90kT9nUM)
rALL MLT(PUM9nTAU9nS0)
rALL MI.T (I)TAI19009n1,)M)
rA1.L MVF'C (N•opT90ELI
rPF ATF ANn LINK ^IFt• CLUSTERS
kA-MORS14(NTNCLS)
r
r
r,
rr
rr
f
r
r
r
r
r
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l
l
l
1
t
l
1
1
FTIF: SPLIT
	 FORTRAN A
KRsMORSTR(NTNCLS)
SP`L047SO
C CRFATE NAME5 AN	 LINKAGES FOR NEW CLUSTERS KA• K8XV L=11NUlXV +2 IN
P`0047790
INDEX(KA)sINnxVL-1 SPL04790
TNnF_X(KH) s INnXVL SPL04800
LINK(KP)s0 SPL04RIOLSiJHS (KM) s0 SPL04820
I. SUBS O(A) it SPLO4830
L I*►K (K A) sKH SPLO48401. SI IF!S (KL) sK A SPL 04850L51)PER (KA):KL SPL04860LSIIPER (KA) sKL SPLO40A0n
IPLO4890r TnAnJ = AnJUST4FNT POSITION Its TERMS OF INPUT POINTS
IDADJ(KA)=NNTSO+TOTPIX
SPLO4910TnAnJ(KB)sInAOJ(KA)
SPL04910
r SFT up WEIGHTS AND PROPORTIONS SPLO4930
PPnP(KA)=GP SPLO4940
PkOP(KA)=GM SPL049SOPROP t ( A) =f*P SPL 04960
OPPOP(Kh) wl M SPLO4970
SPFAC(KA)=-9094. SPLO4990
SPFAC(K8)s-9999. SPL04990
P0QAT(KA) =0. SPL05000P(JQAT (KH) =0. SPLOSO?0PNTNCM(KL)=1.SNrAC(KL)=Af RIOR(KL) SPLOS030
0PP I (1k (KL) aSPF AC (KL) SPL 05040
r SFT PANAMFTEPS. SPL05050
wSTART=WFAC*A MA*SPCOR SPLOS060
W(KA)=WSTART SPL05070
OW(KA)=W(KA) SPL05080
rI4(KA)=wSTANT*Pk0P(KA) SPL05090OCT N(KA) =C I h► (KA) SPL05100
OnFN(KA)=CINl (KA)/GP SPL05110
rTnT(KA)=w(KL)-OUFN(KA) SPLO5120
w(KH)=W y TART SPLOS130
ow(KA) = yl(KH) SPLOS140
C) n ► (KA)sw%TART*P ►+r)PtKA) SPL05150
nCIN(KA)=CI "J(KH) S'PLOS160
ODFN(KR)=CIN(KR)/AM SPL05270CTOT (KH) =W (KL ) -0f)FN (KH) SPL05180
WA0J ( KA) =w (KA) +WAf ►JIN SPL051QO
WAnJ(KA)=W(KR)+WAI)JIN
SPLOS210r
r TNVl; kT COVAR MATNTX AND CALC VOLUME SPLOS220CALL nM INV(SA.0f)M9DS6*VOLTN(KA)) SPL05230CALL_	 (') t4T(4V(TA ► )•f1UM .DTAU.VOLIN(KR)) SPLOS240
IF(VOLIN(KA).LF.O..OR.VOLItl(KR).LF'.0.) 	 PRINT 6S39KL9KA9KB• SPLOS250
1	 VO)_I^i(KL).VOLIN(KA)•VOLIN(KR) SPLOS260
f, S'A FOOMAT( • nVOI ►JMF FRROR	 IN SPLIT:	 CLASSES•	 VOLOMES • •3I5.3E10.?) SPLO5270
VU11 N ( KA)	 = AHS(VOLIN(KA))*.A756SIO?f)IE-26*(6.2A31853A7)** MO SPLOS280
VOLIN(KR)	 = A^4S(VOLIN(KH))*.A756510?A3E-26*(6.283185307)**MO SPLOS240
VOI.PT ( K A)	 =	 S4)RT (VnLIN(KA)) SPLOS300
VnLRT(KK)	 = 5QPT(VOLIN(K9)) SPLOS310
nCON (K A) =O()C(1N SPL 05320
t1CON (Kf0 =UDC0N SPL OS330
Lf ►r.p SPLOS340
r SPL053SO
r cFT (J O AI.1	 THE ARRAYS AND VECTORS FOR NEW CLUSTER SPLOS360
nn	 210	 1=10- 40 SPLO5370SKFW (KA+.I) =f ► . SPLOS380
cKFW(KH+I) =n. SPLOS390SUM( KA+ I)='N STAR T*(SUM( I+KI.)/W(KL)+IMMR(I)) SPLOS400
SI1M(KH+ I)=wSTART*(SUM(i+KL)/W(KL)-GP*R	 I11 SPL05410
r1StiM(KA^1) =SUM (KA+I1 SPLO'S420
nStIM( k f+ +I)=S1aM(KH•I) SFLOS430
no
	
?.1(► 	 )=1 . r SPL OS450
C Lnr;	 IS A LOCAL	 IMnFx WITHIN TRIANGULAR ARRAYS SPL0'546n
Lnr=LOC.1 SPLO5470
VWTN(KArL0C)=SC(I+J)/WSTA RT SPLO54ROVWTN(KP+L0C) =TA'J(I-•J) /WSTAPT SPLOS490
k ► )QT (KA+L(>C) =n, SPLO55OO
K0PT (KA+LoC) =n. SPLOS5100VAR (KA+L0C) =0%(4 (I.J) *WSTART SPLOSS20
p 1n nVAW(KR+L0C)=nTAU(I•J) •WSTART SPLOSS30
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F*T t. ir l SPLIT
	 FORTRAN A
NOFLIM z 0PETURN
Ff4r)
SPLOSS40SPLOSSSOSPL05S60
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FILF! %s)'NTX
	 FORTRAN A
141AROUT I NF l%QMTX (SA • AM )
RFAL ST09AM
T"	
gg	 IIr	 AN Ma*MO GUAR EXSYMMETRICRMATRIX FINMS^aDIMOMO*MAjORM AND MAKES
COMMON /MtSCI Mn•MM•LR• V•NINLS•MXAR.MTTNITiKROOT iEPS•OEELTt
1	 AMQ;OD,0N•XOVF^0 XMNFL^•MA JIN•ELIMTM^N PT14•VFAG•AMM•S^LTM•
2	 INDVLMFAC•NP Sb• ORA M•SPPMVTM•OMFAC• ACTM•AMOFAC•
3	 AMAMIN•AMOMAX•AMORAT* VOLLIM981AS•PJOIN•VRJOIN•MSIM•MOELSM ♦
F.4	 4ETTER9MOn9CORLEN•SPCOR
c
nIMFNSTON AM(47S)•SA(900)
LOC =u
VOW)
n 11 T=l.Mo
no 10 J=1•I
LOC„=LOC•1Sw(IJ)=4M(LnC)SG ( I mQ+J ) =A M (I.00 )
in IJ=TJ•ma
I1 TMn=IMq.Mo
MF T9RNF Nn'
00010
00020
00030
00040
00050
00060
00070
OOOAO
00090
00100
00 to
00120
00130
00 sn
00160
00170
00180
0090
n0 00
00210
00220
00230
00240
l
l
5
F
4
B-89
FIl.F: S T A TIS	 FOOTMAN A
CMAFJOIITINt
	 ATATI5(KROTIN•PV•SUMoSKF.W•KURT•OSUM90VAR) STAG0010
r STA00020
f P lJRF NSF 5 A00030
(TI	 TAKF EACH TNPUT POINT AND CLASSIFY IT (ON A FRACTIONALr S A00040
F 008AMILISTICc RASI5 . 1 STA00o50
r
r
(21
	 UPOATES THE VAFITOUS STATISTICAL PARAMETERS ASSOCIATED WITH TMf JTA00060
CLASSES i mn CATER. TA00070
r ('41	 CALLS ADJUST TO CHECK TO SEE IF ANY OF THESE CLASSES ARE STA000An
r PATENTIALLY TWO ANC AF. FER THOSE TO THE ROUTINE 0 SPLIT O STA00090f, STA00100
TNTEGFk
	
H' ►FSIZ • AUFCNTr STA001 ?n
C Twi c, HPOGRAM TAKES EACH INPUT POINT AND CLASSIFIES IT STA00130
r
(
(AN A FNACTTONAL. PK08A8j1.ISTIC BASIS)
	
TT THFN
UPDATFS THE VARInuS STATISTICAL PARAMFfFRS ASSOCIATED
STA00140
STA00150
r WITH T mI . CLASSES INDICATED AND CHECKS TO SEE IF STA00160
r ANY OF 1HF. SF CLASSES IS POTENTIALLY TWO.	 THOSE WHICH STA00170
f. ARE APE QFFFRRFn TO THE ROUTINE 9 SPLTT l . STA001A0
^i MENGTON	 INnEX ( 27)•LSU #iS(30)•LSUPEk(29)•InAOJ(2A)•NSYMA(12)• STA00190
I	 PC(JM(76)•P Q TkCM(?5)9CIN(24)9	 TOT(231.PROPl22)•SPFAC(?11)•
'
STAn02n0
?	 iA( ►.)(PO).w(Io) ♦ UPNOP(IS)•OW(17)	 VOLTN(16).VnLRT(15)•ISCON(14)•
PORAT(13191)3	 SS(I?ItPPASS(12)•PS^(111.00IN(M oPCONO(T)•
STA00210
STA00220
4 0PNIAQ (V).O0FN( 8) STA00?30
014FNSTON VRIN( 475)•GFN(999)•GRFF(999).ALiNK(1) STA00240
F0111VAl.FNC.E
	
(LTNK(1)•ALINK(11))a(LINK(31),INDEX(27)) STAOO?5nF o llIVAIFNCF
	 (LTNK(31)•LSUASf30)) STA00260
F"4111VALF_NC.E
 ( L INK (31) • I.SUPER ( 29) 1 •	 (LTf4K ( 3l) • IDA0J( ?A)) • STA00270
1 0.TNK(:31) •NSYMH(1?)) • 	 (LINK(31)•PCUM(?6)).	 (LINK(31).PRIRCM(25))•STA002A0
P	 (LTNK(3 1)•CIN ( 24))•	 (LINK ( 31)9CTOT ( 2.3)19	 (LINK ( 31)•PPOP ( 22))9 STA0024n
:3	 (Ll f j 0((31)9SPFAC(?1)1,.	 (LINK (31)9WADJ(20)19	 (LINK (31)
	
w(19))0
4	 (LTNKfi1) . nPUOP Q 8)).	 (LINK(31).OW ( 17))9	 (LINK ( 31)•V^LIN ( 1 6))• STA003n0STA00310
4	 (I;,INh(11.vnLRT(1S1)•
	 (LINK(31)•DCON(14))•	 (LINK(31)•PORAT(13))• STA00320
6	 (I.INK(31 )s0 ISS ( 12))•	 ( L INK (31)•PPASS(1?.)1•	 ^LiNK(31)•PST(1] F)• STA00330(L.IwK,(11).oCTr^(in)1•
	
(LINK(31)9PCONn(7))•	 (LTNK(31).VRIN(i))• STA00340k	 (L.I N KCII).GEN M)• 	 (LINK (31).OPRIOR ( 9)1* 	 (LI0K(31)•OI)EN ( A))• STA00350
co 	 (L IN" ( 1I ) .(:RF:F(H) ) STA00360
ro"HOr1 /FLUS/ JUNK(12.)•NARL•NTOP•NT8S7_M.NWANT.L INK (14100) STA00370OI M h,,NSTON	 MXAN(3l) •LV(3):LQ(3) STA003AOF(g 111VAI,FM(;r.`
	 ( L P (1)	 LVRIN) • (LR (2) •LKURT) • STA00340
I	 (LP(3)•LOVAq)•(LV(I)•LS(IM)9(LV(2).LSKFW).(LV(3).LOS UM) STA00400
r STA00410(704mON,	 /Mlsr/ MIJ.MM•I_N•LV.NINCLS•MXAR.WTTNTT.KRa01•EPS•I)ELT• STA0042n
I	 A,4r► .ii1,)rOt•,i.XOVFI.O.X(INr:LO.WADJIN.ELTMTH.SFPTH.VFAC•AMM•S8LTH• STA00430J^'f^XV1.. '^F AC.NPTSO• PORATH.SPMVTH.DWFAC•IiRACTM•AMOFAC• STA00440
.4	 AMOK+1NgAMOMAX.AMOPAT•VOLLTM98IAS•P,.InTN.VkJOTN•WSIM•WnFLSM• STA0045n
4	 HFTTFk9,Atr)F.COPLEN.SPCOR STA00460
C STA00470
PI MENSTUN P aCCFL(?).MACCEL(2)•VACCEL.(2) STA004AO
C
rQMMOri	 /STP A '^/iiAIT •CONLV•SOHND•SKCHT•TP4NII•TRCHI•URKHMD * LJRKCHi. STA0050
1	 PArCF'L.MACCFL.VACCEL STA00510
r STA005?0
r0MMUN/rLUSTk/	 InF.GIN.TOTWPn•CL.SNAM•IPTeNUFLD• 	 SYM(61)	 • STA00530
I	 LNCAT•	 PRNT(4)	 •	 K.L8C	 . PRTME,	 PROUT.	 TOTPIX• STA00540cC)'A M ` .,HOFPIX •NI)FTOT•NfiOFSf1•NDUMP•LQUFD 5 A00SS0
'1. h AXHF•	 APFA ♦ NW(15•	 NWORS•	 NPTS•	 LRWF•	 IG19NOCYCL STA00560
r STA00570
INTF(-FP	 TUT6,4 t).SYM.PRNT.PNTMF•IJROIIT•TOTPTX•SCRAMI •HUFPIX•HUFTOT STA005AO
I,rl.SNA I^ STA00590
r STA00600('0 ,4MON	 /14 &1\1(')/N X9 NXA.NXO STA00610
rf4mK,rvF*** I STA006PO
RFAL*14	 IFAr.7 l)9105 STA00630
NFAL	 S1)M(I)•SKFW()).KI IRT(1)90S('IM(1)90VAk(1) STA00640
r STA00650
nI MEwSIUN	 RFL.(30)	 .	 COVEC(30)	 •	 PV(MQ g 811FPIX) STA00660
r STA00670OATA	 M0r4TF9AM0M 1 TF'.PLIM/3.3.•.1/ STA006AO
r ,•ni, f TF --- CHFCh
	
1.1K.	 RATIO	 1/3 OF	 THE	 TIME•	 FLIM.	 WHEN PROP.	 LT	 /.1 STA00690TNTF(,F.k	 0I5r STA00700
XPO)IST)=Ex v (-.5*niST) STA00710
r, HF14
	
AH('VF 6DET
	
IS THE SGOARF wnOT OF THE COVAR1ANCF STA007?O
r NATPIX•	 AND FFAC
	 15 E POWER OF P T, STA00730
KR0T= KP0T
 Jri STA00740
t, iPTSO	 =	 n STA00750K)1T	 =	 NOCYCI STA00760
W OM	 ( 1.9976) NOCY0-' STA00770
ug7F. F OP %IAT
	 ( t NOrYCL= • * 18) STA00780
r STA00790
8-90
Llik
VILFS STATTS
	 FOPTRAN	 A
R M08 *64666666667 M AM0 STA00800(, KL = LSURS (KROT) A08610
KLw O AOOQ1330C AMM^A WFAO AND PROCESS DATA
	 NIT	 TIMES MM1AM S A00840
C ITFR s 0 S A00850S A00860
SfA00870C
1	 ITFR s	 I TFR +	 1 STA00840
l
C
S A0090
90 0
•tea READ 1 BUFFER OF SCRAMBLEn DATA 0*0
SIA00
0
r S A00910C MW - I. FNGTH OF ONF. VFCTnR STA009?0A IIFSI /. 	 = r1UFPIX	 a MQ STA00930NAiIFS :
	 TOT I -#pD/PIIFSI7 STA00940LQIIF : MOD(
	 TOTWNn . AUFSI?
	
) STA00950TF( LR11F	 J;T,	 n )
	 NAUFS w NSUFS • TTC TNAf)DP = 1ST wnkp OF ORIO DATA ON FAST STnRAGF STA00976
INAnok a SCRAM) STA009AO4V7CNT = 0 STA00990r TOTwNn a tin.
	 WO04 0 1; IN ORIGINAL DATA ON nRUM STA01000
l r mn a LENGTH OF ONF VECTOP STA01010TnTP1X _ TOTWRO/Mfg STA011 020
STA01030Sn	 N()FCNT = KUFCNT •
	 1 STA01040
r STA01050
=N W ORDS 	 hlIF5I7.
IF	 ( LRIIF	 .GT. 0 .ANn. HUFCNT .FQ. NHUFS 1
	 NWORDS a LAOF
STA0 1 060
STA0070C STA01040
( ( STA01090C%L,I_ PPEAO	 (TNADUN.	 PV.
	 NWOknS.
	 ISTAT) STA01109
In	 IF(	 ISTnT	 .OT.	 0	 b	 GO TO	 10 STAG	 110r STAO 120TM8nOR = INAnnu . NWORDS STA01130( 14141
	
t.	 - NW0Pnc,/M0 STA01140
'11 nn	 =	 NP1XF1 STA0119;0
r STA41160
1 r STA01170C aaa TNSPFCT FACM CLASS AND PROCESS EACH OF THE DATA POINTS
	 ••• STA01180
oo 39Q loo=l.rino STA01190
r a• THIS CnnF I+FTS NANOOM NUMAERS. a• STA012n0r AFT NEXT PLANT
	 InI SEQUENCE STA01210(
STA01220
r
r v,lF IISF MnNTF-CARL-0 TFCHNI(JUFS FOR LOW PRORARTLITV CLASSES(P.PLIM) STA01230STA01240
PCIIM (o P oT) =o. STA01250
STA01260IF(	 1nlnF;x(Kl)	 .NE'.	 0	 .AND.
	
I(L
	 .NF.
	 11Q) STA01270W oq	 TF (6.1000)
	 II ► n	 .	 INOFX(KL)
	
.	 K L STA01280ln(cn FOPMATT(
	
ax.	 0 gaaa WARNING F440M STATTS a aaa	 ON THE	 I t 	 ?49	 15. STA01290
'41?)(a
	
I TIMF ♦ 	 INDEX(KL)= g 	* ' T59
	 3X.	 t o
	
KL= t 	.	 IS	 ) STA01300
r STA01310PRTRCM; (KkhT) = 0. STA013POPPASS(KOOT11=1. STA01330
TSFC=n STA01340KL=L51 l PS (K R0T ; STA0)350
KFATH=KtiuT STA01360
C AO	 1 1^ P.4 rI.^,STF P	 TPh E STA0137013n	 I  (LSI •rS(KLl.F0e0)
	
GO	 TO	 131 STA01380
STA013QOFT P Ih	 Q 01 10;0 	 100F STA01400NC I IM 0(L) =0. STA01410
PNTkCP4tKL)=n. STA014PO
KF'ATH=kL STA01430KL =LSIIRS (KL) STA01440
^ O TO 1 VI STA014SO
,F• aaa	 y STA01460r STA01470
C CALL	 IIs %IWF I(7HTF; Lr rOI4MALI7FD
	
VECTOR REL STA014AOr WI)SF	 =	 r(IN14E I 'tT	 WF 16HT STA014QO
1 ,41	 TF(INnFX(KL).LF.0)	 Gn	 TO	 13.3 STA01500
STA01510
r (1St' NEW wF IGHTS ANO MEANS IF AnJ1lS T
 HAS RFF.N CALLED STA01520
rALL	 C O PE(:T(NF:L+PV(I*Tt)O). w (KL),SUM(KL•1)) STA01530
W0 l;F=w(KL) STA01540P rtnP(KL)=CT I^ I (KL)/(W(KFATH)-CTOT(KL)) STA01SSO
Go	 TO 134 STA01560
rNnn^F'aaa y.5 STA015701 a3	 CALL	 (' f)NFCT (RF.l .PV (1 ♦ TDO) rnW (KL) 90S(IM (KL+1)) STAC115040
B-91
Ir;
F1L.F: STA71S
	 FOO T P AN A
W0 1%F sOW (KL) STA01590
1i4 nISS(KL) sf)OTSu(PEL9VRttN(K``+1)) •MUSEAffs,	 OIISSM) + STARl600S A01611 0s	 DCBN(KLl
r IF14N5(wt)IIS51.LF.	 100.1	 GO TO S31 SAO 620
PCONO(KL)80. STTAn 630(1U TO
	 13A STAG 640%1I CONTINUE STAO 6SO
` T a - •5pwu155 STAG 660
XTFMN s EX P( Y) STAG 670
t' P nNf)lKL)=XTF.MP/VOLNT(KL) STAG 6AO
1'i4 1	 (LSUf+S(1(L).NF,.0)
	
PCUM(KL)•PCUM(KL)/PRIRCM(KL) STAO 690Sv11SF =Sf+FAC (KL) /SPCOR STA01700IF(SVIISF' * ST.X(IN^FLO)
	 60 TO 231 STA0111710
RST(KL)=Nk0P(KL)«PCONO(KL)r
STA01730
r	 SFT K1. - LAST 000F	 IN STRING STA01740
90 TO Pay STA01750
?iI 1F'(;P0c;KeLT.XnVFLO) GO TO 23? STA01760
PST (KL) zPk0P (KL) •PCl1M (KL) STA0177000 T(1 734 STA017H0
I	 Pit rONTINIIE' STA01790
7Z=F.XP(5PIAF) TA01800
P3'^ PST(KL)=IJ POP( K L)*( PCnNn ( KL)+Z •PCIIM ( KL1) /fl.+Z ?)uCU M (KfATH1=PC IIM(KFATH)+PST(KI) STA01H10STA01M?0PAIRM(KFATH)=PRIRCM(KFATH)+PAOP(KL) STAn1M30
13y KLsLW (KL) STA018401F (KL) 130# 14Q.1:30 STA01A50
r	 Get Up THF.f STA01860
14Q KL:KFATH STA01670
KF4TH_LSUHFR(KL) STAOIHMC
33
STA019(01(01r	 WF NhW KHAVf^THE kFLfVANT 1 CLASSES ANn THEIR PROHAAILITIES AVAILAHLF.
r nIFXT WE MA K E' TNF A PPROPRIATE W IVIOUAL FIRST-ORDEP STATISTICS AnJ, STA019?0
1Sn Cn^ITTN(It STA01930
NCI IM(K 007 )=PCU'A(KOOT) /PQ I RCM (KROT) STA0194n
IF (PCUM (Ko40T) .Nf . n.)
	 GO TO	 141 STA01950
r+w,gnF aa• 1
NkTNT 5#5 STA019AO5 ^Q p1+gnSPfCTFD ) SAO VnKAT4^WOINT KF-STATIS TM
 Inna ^	 tF^"►RMAT(	 M	 .i5.	 RnnT	 .U STan19Ao
I	 F10.2/',x.1VFCTnkt.(5F12.6)) STA0199060 TU 399 STA0200n1'-,1 ro NTINI1F STA02010KL= LS1)HS (h knT) ST A02020KF4TH=K q (1T STAn?n30W (KNOT) =w (K''1)T) +NPASS (KNOT) STA02040NjkTSn=i, IH1S0+ 1 STAO?050I(AI)J=0 STA02060lk3 r,ONI INUF STAO2O70
IF( PST(nL).fo.n.)	 6n To 2QQ STA02060
NF4SSK=PI'ASS(KFATH) STA02090
P=PST(KL)/( N CIIM (KFATH)*PRIRCM(KFATH))*PPASSK STA02100
r nLO=KL STA02110
1 A? IP (N.6V.NLT rA )GO Tn 140 S TA02120
iF (f)IFr(HONTF) .NEoI )SO TO 2 09 5TA0213nP PAS:iK=NNASSK*AMONTE STA02140
P=P*AMnkTF STA02150
(;{ ►
	 To i	 13? STA02160f-,' m rf aw p 	h STA02170
14n IF (INt -F A ( K L) .LF.0)	 CO	 TO	 143 STA02190('Al. L
	
(.t')Kt'CT (PFL9PV ( 19 I00) •W (KL) •SUM (Kt.+1) 1 STA021g0girl
	 TO	 144 STA02200
rwAt'GFaaa	 1 60 1i STA02210
)41 CALL
	
C-)NFCT(PELoPV( ls100) -POW (KL) g OSUM(KL+111 STA022?O
144 W0 =61 (KL) STA02230
TF(P.uT.1.001.OR.P.LT.O.) PKINT 672	 INnEX(KL)•KL.INOFX(KFATH), STA02240
1	 KfATH. Il(i)oP• P STt KL). PCUM( KFATH)•^'RIRCM(KFATH)•t +PASSK• STAn2250
PkOP (KL) STA02?60
a7;) f1)urAT(I	 NPoH	 9 R14 OR(STATIS):	 92(139 I7) ,I 69 9	 P m. •t y .4• STAO?270
1	 ?nx91Fk0M197FQ.4) STA02280
IF	 P =.01 STA02290
W ( K L) _ ^ l KL) +N STA02300
ALOW=N/ w (KL) STA02310
ALPHA =1AJ(,)*AQ1 o/ S A023PO
r	 " PF WF, APJU5T SPFAC ANn PORAT, S AO?.330S^A02340TF (t.S1)^+S(KL).F.'.n.0) 	 Go	 TO	 6117.1=( PCI Iht( hL)- P('ONi)(KL))/(PCI.)M(KL)+PCnFI n(KL)+1.E - 37) STA02350
70S=ZG*7u STA02366Po PAT (KL) =N o?FAT (KL) +P*ZOS STAG ?370
B-92
90
10
3
0
0
i
FILE: STATIS
	
FORTRAN
	 A
4;PFAC(KL)sSPFAC(K1_)+PMZQO(2.+ZQS/11.S-.9*ZQS)) STA02'
h11	 f pNTINUE
T F(INDFX(KL).`T.0)
	
GO TO 184 IT
VOLIN(KL) nVO►_IN(KL1 M (T.+ALOW*DISS(KL)) STAOP^
VQLRT(KL)s." • VOLRT(KL)+VOLIINIKL)/Vp RTIKL))
HEPF	 KEEP	 S METHOD•
55 A
STAO2
t
r WE	 VOLNT NEAR SQRTIVOLI 1 BY NEWTON$
S AO7FAC•.5/(/ALOW+.S)
DCnN(KL)sltON(KL)-E1MQ*7FACM( 3.+ZFAC*ZFAC2 STAG
C THE AAnVE APPROXIMATION TO THE LOG I'5 CORRF,CTFO FOR IN ADJUST A00pp22,E PROPORTION CALCULATION.
SlAQ2:140 PRnPLsPNOP(KL)/PRIRCM(KFATH)
TF(PPnPL.GT..99994)	 GO TO 192 STA02
TF(F.GF.PPASSK MPROPL) GO TO 190 STA02'
(K	 (KL) +P/PROPL A0255S1 CTOT 4sC Tf)T 5 AO?.15+2	 f•IN(KL.1seiN(KL)•1.
GO TO 1 4 1 STA02'
1 g ft CTnT(KL)=CTOT(KL)+(PPASSK-P1/(1.-PROPL) STAO21( CINI(KL)=CIN(KL)+(P-PPASSKMPROPL)/(1.-PROPL) STA02'
19 1 	r.ONTINUE S A021
rHANf	 I. •r• STA021CAI.	 (JMVPV(S(K1. +1).P,PV(1•Inn)( IF(^N0F.X(KL).LF.0) 	 GO TO 163 STAO?iCALL VMTV (COVFr9%(RTN(KL +1).RF.L) STA02i
CnFI = -ALPHA/(1.+ ALOW MOISS(KL)) STAO.i
{ rAL.L MPVS(VWIN(K1.+1).COFI*COVEC) STAOir.0 TO 1 h4 STAO21
IAi CALL k-PVS ( 0VAR ( KL +1)•ALPHA 9 RFL.) STA02i
1AA CONTINUE STAO?i
l r f1TSS( KL) C.ONTAT NIS THE GAUSSIAN DISTANCE OF THE POINT FROM THE CLUSTFRSTAOPINSTA021r VWIN IS THE
	
TNVFf+F►E COVARIANCE MATRIX	 (s*ss*)	 OVER W(KL)
r (THIS INTRODUCES SEVERAL SCALE FACTORS ) STAO21
r CnVFC IS THE CnNTPAVARIANT FORM OF THE RELATIVE DISTANCE REL• STA02
r COVF.C=VPTNMPEEL STAG?'
STA02r WF NOW HAVE ALL THE LINEAR AND QUADRATICSTATISTICS.AND PKOEVED
r Tn CALCULATF THE ARPFOXIMATF 3RD AND 4TH MOMENTS FOR TE
	
ING. STA02
r TNtSF IAnMFNTS ARE NOT CALCULATED EXACTLY: THE SQUARED STA02
C OISTANCF OF A POINT FROM THE MEAN ACTOALLY SHOULD STA02'(
r I_ISF ALL THE DATA
	
IN CALCULATNG THE MEAN AND STA02'
r
I
IANCF. WHFPEAS WE StC0VAK	 UBST fHE CO RFNT STA02
r VAI.IIFS INSTEAD.	 THUS THE VALUES CALCULATED DEPEND STA02
r. ON THE ORDER THE POINTS ARE READ IN. 	 THIS IS NOT STA02
r CPTTICAL. STA02r
r
QcAn
^4H
r WF
il
C
r
Ugiiq
Q9A7
;)Qq
;31 4
3(^3
3n^,
any
647
STA02
STA02
STA02STA02.
STA02
STA02
STA02
780
810f320
950
88O
sqO
0 09
940
960
970
990
020
030
06 0
0990
100
120
ISO160
0
O
6A7 ..
p0
10
W f)TSS=.DISS (KL) aN
IF (I610FA( K L) * LT .0) WRITF (39Q980) wnISS.TNOFX(KL)
FORMAT ( 9 W0TSS.KL= :
..W
F 14.4.16)
rALI. VPV(SKFW(KL+1)nISS.RFL)
CALL MPVS(Kl)PT(KL+l).WDISS.REL)
CONT1NOF
NOW ADJUST THE CLASS FON 1_ARGE-SCALF, STATISTICAL EFFECTS. STA02
ONO AN OCCASIONAL BASIS.
	
THIS INCLQnFS NOMINAL NEWTONS STA02
MFTHlinCORRECTIONS AND TESTING FOR THE POSSIRILITY STA02
OF TWO CLI)STE PS	 (USING THE SKEW AND KURT STATISTICS). STA02
TF(W(KL).(;T.(WADJ(KL)+.0005).O f?.NPTSn.GE.InADJ(KL)1	 KADJ=KL STA02
IF	 (KL,FQ.145*ANn•W(KL)	 .LT.	 200.5	 .ANn.	 W(KL)	 .GT.	 199.S)KAnJ=KL STA02
IF	 (W(KL)	 .6T.I"A0,)(KL)) 	 WRITE	 (6.9999)	 INDEX(KL)*W(KL).WADJ(KL) STA02
FORMAT	 ( I	 STATIS KL.	 W(KL).WAnJ(KL) 1 •I9.2F1A.10) STA02
IF	 (NPTSO.0F.TDADJ(KL))	 WRITE	 (699997)	 !NnEX(KL). NPTS09IDAnJ(KL)STA02
FOPOAT
	
( I	 STATIS NPTSO9IDAnJ(KL) 9 93IA) STA02
PPASS(KL)=P STA02
IF(LSOPS(KL).F.(4.0.uk.PCUM(KL).FO.O.)	 GO TO 304 STA03
KFITH=KL SYA03
K,L.=LSo wS(KL) STA03
60.1	 TO	 Ir,3 STA03
KL=LINK (KL) STA03
TF (KL)
	
15393n59153 STA03
KL=KFOTH STA03KF ATH=L SWPF f+ (R (_ ) STA03
1F(Kl-,NF.KP n T)	 GO	 TO 304 STA03TF(KAf),l,NF.n)
	 CALL
	
AC► JUST(KADJ.SUM.SKEW,K(JPT.OS( I MOOVAR) STA03
TF(100f,)(NNTSO . TOTPIX)(.NF. . O.OR.MODE . EO * O), GO TO 309
STA03NXA=..x
CALL	 I-NTPF E	 (KPOT) STA03T ALL rLDUkP (KR0 T) STA03
rONITTN11F STA03
FOPMAT( I OLOOP	 IN STATIS:iD09W(KROT).KL.SECTION'9I59EII * 592I5 STA03
/(1X1415)) STA03
B-93
s
STA03170
S5TAO 
1 
AO
SIAO90
S AO 00
S A033210
TA03240
STA03250
STA03260
STA03270
STA03280
STA03240
STA03300
STA03310
STA03320
5 1L c s STATIS	 rUwTRAN A
40 f nNT I N1 IF
IF( RIJFCNT .LT. NAUFS ) GO TO SO'
*PTTE ( 69 ?000) ITER
anmo FORMAT( $ ^NOAOF ITFOATIONS THROUGH ALL THE DATA • 9914)
ppnl)T s FROUT
CAIL..LL PRTNFE (KROT)
W&L i Lf LtOUNP (K pnT )
If (ITFW . En . NIT) NUFILE s 1
CALL CLOSMN (NUFILF)
riHnI IT s IHOLO
IF (ITER .I T. NIT) GO TO 1
PF TI ►NN
cyan
B-94
u
1
800 1 40
 
UA00 60
SUHOO 70
susoo eoSUS00 90
ggSU}POpO22o1n
SU80o2?0
SU80OS30
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APPENDIX D
UTILITY ROUTINES-
D.1 MATHEMATICAL SUBROUTINES
DOTSQ(V,AMET)
DSQMTX (SQ,AM)
DTRMTX*B(TRI,SQ)
EIGROT(LP,NM,R,E,V)
Description
Calculates the trace of the
of the square of the matrix
AM, relative to the metric
AMET.
Subtracts S(I)/P from PV(I)
to create (REL(I).
Adjusts the denominator off-
set and proportion of KL.
Calculates A equal to the
inverse of C and VOL equal
to the determinant of C.
B is used as temporary
storage.
Calculates the inner product
V.V relative to the metric
AMET.
Expands MATRIX AM from
triangular form and makes
and MQ*MQ square symmetric
matrix in SQ(MQ,MQ).
Puts the lower triangle of
SQ (M5,MQ) into symmetric
matrix form in TRI.
Generates an Eigenrotation
of an LP*LP submatrix of
the array R. The Eigenvalues
are r`eturned in E and this
Eigenvector matrix is in
V(NM*NM), where the second
index runs over Eigenvectors
and the first within them.
Subroutines TRIDMX, EIGVAL
and EIGVEC are used.
Subroutine Name and Calling Sequence
AMSQ(AM,AMET)
CORRECT(REL,PV,P,S)
DENCAL(KL,RATIO,OLW)
DMINV(,A,B,C,VOL)
D-1
D.1 MATHEMATICAL SUBROUTINES (CONT.)
EIGVEC(LP,NM,R,A,B,E,V,P,Q)
MINV (A,B,C)
MPVS(AM,C,V)
MTVEC(U,A,V)
MVEC(U,A,V)
NRAND(NX)
ORD1(A,I1,I2,N)
SQMTX(SQ,AM)
TRIDMX(N,NM,A,D,B)
Description
Calculates the Eigenvalues
in descending absolute
order. Array A(LP) gives
the diagonal elements of
the tridiagonal matrix.
Array B is a vector of LP
elements. W and F are
temporary storage.
Calculates the Eigenvectors
for the matrix R(LP) with
maximum dimension NM. Array
A holds the triliagonalized
R; Array B holds the off-
diagonal elements of tri-
diagonalized R; E are the
Eigenvector of R; V holds
the Eigenvectors stored
columnwise and P and Q are
temporary storage.
Creates matrix A as product
of matrices B and C.
{`reates tensor product in
AM (AM=AM+V*V*C) .
Creates double precision
product of vector V and
array A in array U.
Creates product of vector V
and array A in array U.
Creates positive integer
between 0 and
Sorts the characters in
array A (I l ) through A(12).
Expands the matrix AM from
triangular form and makes an
MQ*MQ square symmetric matrix
in SQ(MQ,MQ) TR(AM,AMET)
calculates the trace of
matrix AM relative to the
metric AMET.
Tridiagonalizes a real
symmetric matrix.
Subroutine Name and Calling Sequence
EIGVAL(LP,E,A,B,W,F)
D-2
Description
Takes the lower triangle
of SQ(MQ,MQ) and puts it
into symmetrix matrix
form in TRI.
Calculates array VA equal
to matrix AMET times array
VB..matrix A is stored in
lower triangular form.
Calculates array VA equal
to the sum of array VA and
the product of array VB and
constant FAC.
D.1 MATHEMATICAL SUBROUTINES (CONT.)
Subroutine Name and Calling Sequence
TRIMTX (TRI, SO)
VMTV(VA,AMET,VB)
VPV (VA, FAC, VB)
t
D-3
iD.2	 MATHEMATICAL FUNCTIONS
DAMSQ*8(AM,AMET1
DISC (N)
UN IF (W)
Des, -,ri.ption
Forms sum of BIAS and product
of VFAC*AMQ.
Calculates the trace of the
square of the matrix AM,
relative to the metric AMET.
Calculates an integer between
0 and N.
Calculates a floating point
number between 0 and W.
Function Name and Calling Sequence
APRIOR
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FDLINT(FIELD,NPTS,FL,YLINE,NSAMP,JJ)
FLDINT(FLDINF,FETVEC,NOFEAT)
FSFMFL(UNIT,FILE,ISAT)
Description
Converts the internal binary
number IBN to the first
INCHR characters of the
array IFLD.
Returns the number of
samples, NSAMP, contained in
the field of_ the given scan
line YLINE. Array FL of
length JJ contains the ordered
pixel intercepts. Array
FIELD contains the field table
entered by the user; NPTS is
the number of points in this
field table.
Unpacks the pixel from the
data header according tj the
rectangular field description
in FLDINE using the channel
array FETVEC for NOFEAT
channels. Data stored in
LARSYS common block /TAPERD/.
Positions file on unit UNIT
at file FILE. Returns status
in ISTAT.
D.3	 EOD LARSYS ROUTINES
Subroutine Name and Calling Arguments
BNI4AI(IFLD,INCHRjIBV',
LAREAD(FLDNAM,VERTCS,FLDINF,NC)	 Reads NC field definition
card images to determine the
field name FLDNAM, the array
field vertices VERTCS, and the
array of field information
FLDINF.
LINERD(IDATA,ENDTAP)	 Unpacks information from the
data tape into array IDATA.
NUMBER(CARD,COL,NUMVEC,NOW)	 The numbers in array CARD
starting'at column COL are
stored in array NUMVEC. The
routine is terminated by
the first non-blank, non-
numeric, non-comma character.
NXTCHR(CARD,COL)	 The next non-blank character
in card CARD beginning at
column COL is returned as afunction. Pointer COL is
updated to point to the
character following the returned
D-5	 character.
D.3	 EOD LARSYS ROUTINES (CONT.)
RWRITE(BEGADD,WHERE,TOTWDS,STATUS)
TAPHDR(DATAPE,IFILE)
WRTHEL-(NCHAN,FEAT,NSAMP,FRMAT,IUNIT)
WRTLN(IDATA,LSTLIN)
Description
Simulates the random read
of a work file. BEGADD is
the address in the file;
data is read into array
WHERE; user specifies
number of words to be read
in TOTWDS; and iii''mTUS is a
dummy variable.
Simulates the random write
of a work file. EEGADD is
the address in the file;
data is written from array
WHERE; user specifies
number of words to be written
in TOTWDS; and STATUS is a
dummy variable.
Reads the hea er record of
file IFILE frGm file DATA'PE
into common block/TAPERD/.
Writes the header record
for the data tape IUNIT.
The NCHAN channels in
array FEAT are written on
unit IUNIT. The number
of samples per channel is
in NSAMP; FRMAT contains
the format.
Writes the data from array
IDATA. Status for the last
record is in LSTLIN.
Subroutine Name and Calling Arguments
RWRITE(BEGADD,WHERE,TOTWDS,STATUS)
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D.A	 UTILITY ROUTINES
Subroutine or Function :dame and
Calling Arguments
I,LFREE (KLHED, LEN)
CMERR
FREE(LOCATE,LENGTH)
MORSTR ('LENGTH
Description
Frees the storage in the
LINK array used by cluster
KLDHED of length LEN and
all of its subclusters.
Writes error message and
terminates the program.
Frees the storage in LINK
array with index LOCATE
of length LENGTH.
Function that gets the index
for a block of storage in
LINK array and makes that
storage unavailable.
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